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摘  要 

    近來隨著社會及經濟發展，我國在地狹人稠的天然條件限制、各種經濟、社會活動

快速擴張下，環境負荷日趨沈重，面對環境系統諸多變遷及衝擊，須有完善保護方案之

規劃及推動，始足以維護環境品質、保障人權；行政院環境保護署本於我國環境保護之

最高行政機關，應瞭解現今國際環保科學及工程技術，爰派員出席第 18 屆環境系統科

學及工程國際研討會(ICESSE 2016：18th

    本署代表藉由參加本次國際研討會的互相討論，除了平日鑽研研究與查閱期刊論文

所得知識，更能開闊自身眼界，暸解國際研究趨勢與脈動，因而增進業務推廣動力與方

向。 

 International Conference on Environmental System 

Science and Engineering)蒐集相關資料。 
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壹、出國目的 

  近來隨著社會及經濟發展，我國在地狹人稠的天然條件限制、各種經社活動快速擴

張下，環境負荷日趨沈重，面對環境系統諸多變遷及衝擊，須有完善保護方案之規劃及

推動，始足以維護環境品質、保障人權；行政院環境保護署本於我國環境保護之最高行

政機關，應瞭解現今國際環保科學及工程技術，爰派員出席第 18 屆環境系統科學及工

程國際研討會(ICESSE 2016：18th

    前述研討會舉辦單位為國際科學、工程與技術學會(WASET，World Academy of 

Science, Engineering and Technology)，於 2016 年 9 月 5 日至 9 月 6 日假日本東京成田機

場東武酒店舉行，該研討會主要探討的主題包括環境問題解決及環境管理系統，屬於探

討現今新興科技應用於環境系統工程之學術研討會，而本次參與發表之專家學者 20 餘

人，來至日本、韓國、臺灣、中國大陸、馬來西亞、斯里蘭卡、泰國、土耳其、波蘭、

德國、英國等。藉由參加本次國際研討會的互相討論，除了平日鑽研研究與查閱期刊論

文所得知識外，更能開闊自身眼界，暸解國際研究趨勢與脈動，因而增進業務推廣動力

與方向。 

 International Conference on Environmental System 

Science and Engineering)以蒐集相關資料。 
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貳、出國行程 

活動日期 工作內容概要 

9月 4日 啟程：出發至日本千葉縣 

9月 5日 
出席「第 18屆環境系統科學及工程國際研討會」 

主題：財經教育與經濟系統監控、社會與古文明、工業製程改良 

9月 6日 
出席「第 18屆環境系統科學及工程國際研討會」 

主題：土木及電子材料改良、環境問題解決、環境管理系統 

9月 7日 
整理會議資料 

9月 8日 
返程，自日本返回台北 
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參、第 18 屆環境系統科學及工程國際研討會 

研討會收錄論文領域涵蓋甚廣，除了經濟、歷史、社會人文領域外，土木材料改良、半

導體製程優化、環境問題解決等技術性研究論文亦不少，發表研討會 2天之議程、論文

題目及作者列表如下： 

 

9 月 5 日會議 

論文題目 作者 

Session I Chair: Bożena Frączek, Atara Shrik 

Usage of Internet Technology in Financial 
Education and Financial Inclusion by Students of 
Economics Universities 

B. Frączek 
University of Economics in Katowice, 
Poland 

Measuring Banking Systemic Risk Conditional 
Value-At-Risk and Conditional Coherent Expected 
Shortfall in Taiwan Using Vector Quantile 
GARCH Model 

Ender Su, Kai Wen Wong, I-Ling Ju, 
Ya-Ling Wang 
National Kaohsiung First University of 
Science and Technology, Taiwan 

Suitability Verification of Technological Project 
through Estimated Cost and Period Information by 
Technology Development Stage 

Bong-Goon Seo, Do-Hyung Park, 
Daeheon Choi, Seung-Pyo Jun 
Kookmin University, Korea, Republic Of 

Prevention of Ragging and Sexual Gender Based 
Violence (SGBV) in Higher Education Institutions 
in Sri Lanka 

Anusha Edirisinghe 
University of Kelaniya, Sri Lanka 

The Two Sides of Coin of Peer Review and Its 
Effects on Prospective Mathematics Teachers' 
Insights regarding Mathematical Proofs 

 Ilana Lavy, Atara Shriki 
Yezreel Valley College, Israel 

Nurturing Students' Creativity through 
Engagement in Problem Posing and 
Self-Assessment of Its Development 

Atara Shriki, Ilana Lavy 
Oranim Academic College of Education, 
Israel 

 Pedagogical Effects of Using Workbooks in 
English Classes for the TOEIC Test: A Study on 
ESL Learners in Japanese Colleges 

Mikako Nobuhara 
Tokyo Metropolitan College of Industrial 
Technology, Japan 

http://www.waset.org/abstracts/50663�
http://www.waset.org/abstracts/50663�
http://www.waset.org/abstracts/50663�
http://www.waset.org/abstracts/53814�
http://www.waset.org/abstracts/53814�
http://www.waset.org/abstracts/53814�
http://www.waset.org/abstracts/53814�
http://www.waset.org/abstracts/55098�
http://www.waset.org/abstracts/55098�
http://www.waset.org/abstracts/55098�
http://www.waset.org/abstracts/54999�
http://www.waset.org/abstracts/54999�
http://www.waset.org/abstracts/54999�
http://www.waset.org/abstracts/48790�
http://www.waset.org/abstracts/48790�
http://www.waset.org/abstracts/48790�
http://www.waset.org/abstracts/48791�
http://www.waset.org/abstracts/48791�
http://www.waset.org/abstracts/48791�
http://www.waset.org/abstracts/52238�
http://www.waset.org/abstracts/52238�
http://www.waset.org/abstracts/52238�
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Social Support in Perception of the Youth with 
Cerebral Palsy from Migrating Families 

Anna Gagat Matuła 

Session II Chair: Jay Prakash Singh, Riad 
Benelmir 

 Analytical Model for Columns in Existing 
Reinforced Concrete Buildings 

Chang Seok Lee, Sang Whan Han, Girbo 
Ko, Debbie Kim 
Hanyang University, Korea, Republic Of 

 On Quasi Conformally Flat LP-Sasakian 
Manifolds with a Coefficient α 

Jay Prakash Singh 
Mizoram University, India 

Mixed Integer Programming-Based One-Class 
Classification Method for Process Monitoring 

Younghoon Kim, Seoung Bum Kim 
Korea University, Korea, Republic Of 

Adaptive Process Monitoring for Time-Varying 
Situations Using Statistical Learning Algorithms 

Seulki Lee, Seoung Bum Kim 
Korea University, Korea, Republic O 

Improved Classification Procedure for Imbalanced 
and Overlapped Situations 

Hankyu Lee, Seoung Bum Kim 
Korea University, Korea, Republic Of 

Feature Evaluation Based on Random Subspace 
and Multiple-K Ensemble 

Jaehong Yu, Seoung Bum Kim 
Korea University, Korea, Republic Of 

Process Monitoring Based on Parameterless 
Self-Organizing Map 

Young Jae Choung, Seoung Bum Kim 
Korea University, Korea, Republic Of 

Asynchronous Sequential Machines with Fault 
Detectors 

Seong Woo Kwak, Jung-Min Yang 
Kyungpook National University, Korea, 
Republic Of 

Implemented Cascade with Feed Forward by 
Enthalpy Balance Superheated Steam Temperature 
Control for a Boiler with Distributed Control 
System 

Kanpop Saion, Sakreya Chitwong 
King Mongkut's Institute of Technology 
Ladkrabang, Thailand 

 An Indoor Guidance System Combining Near 
Field Communication and Bluetooth Low Energy 
Beacon Technologies 

Rung-Shiang Cheng, Wei-Jun Hong, 
Jheng-Syun Wang, Kawuu W. Lin 
National Kaohsiung University of 
Applied Sciences, Taiwan 

CertifHy: Developing a European Framework for 
the Generation of Guarantees of Origin for Green 
Hydrogen 
 

Frederic Barth, Wouter Vanhoudt, Marc 
Londo, Jaap C. Jansen, Karine Veum, 
Javier Castro, Klaus Nürnberger, 
Matthias Altmann 
Hinicio, Belgium 

Adsorption Cooling Using Hybrid Energy 
Resources 

R. Benelmir, M. El Kadri, A. Donnot, D. 
Descieux 
University of Lorraine, France 

http://www.waset.org/abstracts/52447�
http://www.waset.org/abstracts/52447�
http://www.waset.org/abstracts/55636�
http://www.waset.org/abstracts/55636�
http://www.waset.org/abstracts/50415�
http://www.waset.org/abstracts/50415�
http://www.waset.org/abstracts/52060�
http://www.waset.org/abstracts/52060�
http://www.waset.org/abstracts/52078�
http://www.waset.org/abstracts/52078�
http://www.waset.org/abstracts/52079�
http://www.waset.org/abstracts/52079�
http://www.waset.org/abstracts/52081�
http://www.waset.org/abstracts/52081�
http://www.waset.org/abstracts/52108�
http://www.waset.org/abstracts/52108�
http://www.waset.org/abstracts/53634�
http://www.waset.org/abstracts/53634�
http://www.waset.org/abstracts/55760�
http://www.waset.org/abstracts/55760�
http://www.waset.org/abstracts/55760�
http://www.waset.org/abstracts/55760�
http://www.waset.org/abstracts/49106�
http://www.waset.org/abstracts/49106�
http://www.waset.org/abstracts/49106�
http://www.waset.org/abstracts/48556�
http://www.waset.org/abstracts/48556�
http://www.waset.org/abstracts/48556�
http://www.waset.org/abstracts/48750�
http://www.waset.org/abstracts/48750�
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9 月 6 日會議議程 

論文題目 作者 

Session III Chair: Oliver Kinnane, Yue Yongli 
Judging Restoration Success of Kamisaigo River 
Japan 

Rita Lopa, Yukihiro Shimatani 
Kyushu University 

  
Acoustic Absorption of Hemp Walls with Ground 
Granulated Blast Slag 

Oliver Kinnane, Aidan Reilly, John 
Grimes, Sara Pavia, Rosanne Walker 
Queens University Belfast, United 
Kingdom 

Use of Geometrical Relationship in the Ancient 
Vihara Housing Reclining Buddha Remains of 
Thailand's Kamphaeng Phet World Heritage Site 
 

Vacharee Svamivastu 
King Mongkut's Institute of Technology 
Ladkrabang, Thailand 

Free Vibration Analysis of Conical Helicoidal 
Rods Having Elliptical Cross Sections Positioned 
in Different Orientation 
 

Merve Ermis, Akif Kutlu, Nihal Eratlı, 
Mehmet H. Omurtag 
Istanbul Technical University, Turkey 

 Static and Dynamic Analysis of Hyperboloidal 
Helix Having Thin Walled Open and Close 
Sections 
 

Merve Ermis, Murat Yılmaz, Nihal Eratlı, 
Mehmet H. Omurtag 
Istanbul Technical University, Turkey 

 Accurate Algorithm for Selecting Ground Motions 
Satisfying Code Criteria 
 

S. J. Ha, S. J. Baik, T. O. Kim, S. W. Han 
Hanyang University, Korea, Republic Of 

Effect of Bamboo Chips in Cemented Sand Soil on 
Permeability and Mechanical Properties in Triaxial 
Compression 

Sito Ismanti, Noriyuki Yasufuku 
Kyushu University, Japan 

Study of Geotechnical Characteristics of Miocene 
Marl in the Region of Medea North-South 
Highway, Algeria 

Yue Yongli, M. H. Aissa 
The First Highway Consultants Co. Ltd., 
China 

Session IV Chair: Yoshio Kobayashi, Szu-Hua Wang 
Effect of Surface-Modification of Indium Tin 
Oxide Particles on Their Electrical Conductivity 

Y. Kobayashi, T. Kurosaka, K. 
Yamamura, T. Yonezawa, K. Yamasaki 
Ibaraki University, Japan 

Bimetallic Cu/Au Nanostructures and 
Bio-Application 

Si Yin Tee 
Institute of Materials Research and 
Engineering, Singapore 

http://www.waset.org/abstracts/49146�
http://www.waset.org/abstracts/49146�
http://www.waset.org/abstracts/52018�
http://www.waset.org/abstracts/52018�
http://www.waset.org/abstracts/52018�
http://www.waset.org/abstracts/49017�
http://www.waset.org/abstracts/49017�
http://www.waset.org/abstracts/49017�
http://www.waset.org/abstracts/49018�
http://www.waset.org/abstracts/49018�
http://www.waset.org/abstracts/49018�
http://www.waset.org/abstracts/55643�
http://www.waset.org/abstracts/55643�
http://www.waset.org/abstracts/49046�
http://www.waset.org/abstracts/49046�
http://www.waset.org/abstracts/49046�
http://www.waset.org/abstracts/51755�
http://www.waset.org/abstracts/51755�
http://www.waset.org/abstracts/51755�
http://www.waset.org/abstracts/49172�
http://www.waset.org/abstracts/49172�
http://www.waset.org/abstracts/51765�
http://www.waset.org/abstracts/51765�


6 

Characterization of Bacteria by a Nondestructive 
Sample Preparation Method in a TEM System 

J. Shiue, I. H. Chen, S. W. Y. Chiu, Y. L. 
Wang 
Academia Sinica, Taiwan 

Study of Linear Generator for Vibration Energy 
Harvesting of Frequency more than 50Hz 
 

Seong-Jin Cho, Jin Ho Kim 
Yeungnam University, Korea, Republic 
Of 

Ergonomics Shallow Recharge Well for 
Sustainable Ground Water Resources 

Lilik Sudiajeng, Wiraga Wayan, Lanang 
Parwita I Gusti 
Bali State Polytechnic 

Discovery of New Inhibitors for Colorectal Cancer 
Treatment 
 
 

Kai-Cheng Hsu, Tzu-Ying Sung, 
Jinn-Moon Yang 
Graduate Institute of Cancer Biology and 
Drug Discovery, Taipei Medical 
University, Taiwan 

The Effects of Weather Events and Land Use 
Change on Urban Ecosystems: From Risk to 
Resilience 

Szu-Hua Wang 
Chinese Culture University, Taiwan 

Comparative Growth Rates of Treculia africana 
Decne: Embryo in Varied Strengths of Murashige 
and Skoog Basal Medium 

Okafor C. Uche, Agbo P. Ejiofor, Okezie 
C. Eziuche 
University of Nigeria, Nigeria 

Inhibitory Effect of Lactic Acid Bacteria on 
Uropathogenic Escherichia coli-Induced Urinary 
Tract Infections 

Cheng-Chih Tsai, Yu-Hsuan Liu, 
Cheng-Ying Ho, Chun-Chin Huang 
Hungkuang University, Taiwan 

Anti-Obesity Effect of Cordyceps militaris 
Fermented Black Rice 
 

Chih-Hung Liang, Jung-Jung Chen, 
Shen-Shih Chiang 
National Chung Hsing University, 
Taiwan 

 

http://www.waset.org/abstracts/54896�
http://www.waset.org/abstracts/54896�
http://www.waset.org/abstracts/56580�
http://www.waset.org/abstracts/56580�
http://www.waset.org/abstracts/55703�
http://www.waset.org/abstracts/55703�
http://www.waset.org/abstracts/54486�
http://www.waset.org/abstracts/54486�
http://www.waset.org/abstracts/54486�
http://www.waset.org/abstracts/52186�
http://www.waset.org/abstracts/52186�
http://www.waset.org/abstracts/52186�
http://www.waset.org/abstracts/52200�
http://www.waset.org/abstracts/52200�
http://www.waset.org/abstracts/52200�
http://www.waset.org/abstracts/52203�
http://www.waset.org/abstracts/52203�
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本報告僅挑選數篇論文進行研讀後，摘要如下： 

（一）日本九州福岡縣福津巿上西鄉川(Kamisaigo River)水岸活化(Judging Restoration 

Success of Kamisaigo River Japan) 

    上西鄉川長 880 公尺，屬日本第 2 級河川，流經國道 3 號後與西鄉川匯流。

上西鄉川部分河段無植被、無昆蟲、河岸河床皆由水泥覆蓋，河面不寬、坡度陡

峭、常年流量低，下雨時氾濫頻繁，親水性十分低，附近居民及孩童無法接近河

川遊玩或進行水上活動，居民與河川之關係盪然無存。 

    有鑑於此，日本政府以洪氾控制、復育河川、恢復居民親水關係三大目標，

委託九州大學活化水岸；九州大學於西元 2009 年著手開始對上西鄉川進行復育

前評估，當時調查到河中有 7 種本土魚類，西元 2010 年起開始選取 6 處河段、總

面積 326 公頃進行無曲徑直流、人工格條加曲徑、僅有曲徑、1 公尺大岩石加曲

徑、小堰加曲徑、增加淺灘降低河床坡度等不同工法來復育上西鄉川，並以魚群

種類及數量作為生態指標來評估各工法的復育程度；結果發現，河道改直取彎、

消除河岸水泥舖面改種水草、於河道中設置小堰、河床舖設岩石的方式，復育效

果最佳，復育後河中本土魚類增至 11 種。 

    九州大學先以景觀模型讓河川管理單位（政府）及當地居民瞭解未來復育後

的河川模擬全貎，並由三方（政府、居民、執行單位）組成工作小組，召開超過

40 場次諮商討論會議，不斷讓各界提供意見、參採可行意見調整作法，終於在西

元 2015 年宣告復育成功。現階段上西鄉川已恢復昔日魚蝦悠游、蟲鳥飛翔、綠

草如茵之景象，河川魚種數量調查仍持續進行，亦提供親水環境教育予當地中、

小學生參與，工作小組並未因復育成功而解散，現仍定期以最優水岸活化為目標

運作著。 
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（二）發展歐洲綠色氫氣源頭保證制度(CertifHy: Developing a European Framework for 

the Generation of Guarantees of Origin for Green Hydrogen) 

    氫氣在交通、能源、石化工業等部門的低碳經濟中扮演重要的角色，然而，

大眾卻認為氫氣的製造與使用，僅在對自然資源衝擊最小且溫室氣體減量大於傳

統燃料的情況下，才有意義。由歐洲主要天然氣公司、化工廠、能源單位、汽車

工廠等工業領導者支持的 CertifHy 計畫有 2 大目標：(1)定義可被廣泛接受的綠色

氫氣，(2)為歐洲建構一個可執行且穩固的綠色氫氣源頭保證制度。 

    CertifHy 計畫可分為 6 個工作程序：(1)綜觀巿場上綠色氫氣:驗證歐洲工業及

新能源的未來趨勢、趨動者及巿場評估。(2)定義綠色氫氣:採用逐步諮詢法

(step-by-step consultation approach)，在歐洲取得綠色氫氣的共識。(3)檢視現存源頭

保證與綠色氫氣之相互關係與平臺。(4)定義綠色氫氣源頭保證制度，包含技術規

範、標準、契約並進行影響評估。(5)設定歐洲綠色氫氣源頭保證制度的發展期程，

並在結案前，作為重要結果展示給支持者及股東瞭解。(6)定義綠色氫氣為由再生

資源所產出的氫氣，即 CertifHy 低溫室氣體排放的氫氣。再生資源產出的氫氣是

能源消耗的產品。CertifHy 低溫室氣體排放的氫氣低於定義中的 CertifHy 低溫室

氣體排放閥值，即 36.4gCO2eq/MJ，也不超過天然氣的排放密度 91.0gCO2eq/MJ。 

（三）土地利用與氣候事件變化對都巿生態系統之影響：從風險到調適(The Effects of 

Weather Events and Land Use Change on Urban Ecosystems: From Risk to 

Resillience) 

    都巿生態系是一個極為複雜、富含天然資源、人類消耗資源的場所，都巿發

展對都巿生態的影響極鉅，而土地利用方式亦闡述了人類活動與環境因子之間的

互動，西元 2014 年 IPCC 會議已揭露人類活動及都巿化是造成氣候變遷的主要因

10 

http://www.waset.org/abstracts/48556�
http://www.waset.org/abstracts/48556�
http://www.waset.org/abstracts/54486�
http://www.waset.org/abstracts/54486�
http://www.waset.org/abstracts/54486�
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素，因此風險評估及恢復分析是都巿系統因應氣候變遷的關鍵。本研究以大臺北

地區颱風降雨量之風險評估及恢復分析為起點，整合都巿空間規劃，以永續發展

為目的，評析都巿空間規劃內容，包含都巿計畫、運輸計畫、環境計畫、人口活

動、營建分配等，發現皆會影響都巿的發展。 

（四）利用向量定性GARCH模式分析臺灣銀行的赤字風險(Measuring Banking Systemic 

Risk Conditional Value-At-Risk and Conditional Coherent Expected Shortfall in 

Taiwan Using Vector Quantile GARCH Model) 

    利用 GARCH 模式分析 22 個臺灣本地銀行及 21 個外國銀行在西元 2002 年 5

月 17 日至西元 2013 年 12 月 13 日間的股價波動，所得結論為臺灣本地銀行赤字

風險較外國銀行低，而赤字風險最高為歐洲地區銀行。 

（五）斯里蘭卡高等教育機構性騷擾與性暴力防範(Prevention of Ragging and Sexual 

Gender Based Violence (SGBV) in Higher Education Institutions in Sri Lanka) 

    性別暴力在斯里蘭卡高等教育機構是很常見的社會現象，顯然已成為大學校

園中隱藏的犯罪行為，本研究著重於評析校園系統中性騷擾與性暴力防範方法，

同時闡述國家法律及政策在高等教育機構性暴力防範所遭遇的窘境；根據西元

2016 年調查訪談 Kelaniya 大學一年級女生所得結果，建議 Grant 大學設立性暴力

防治委員會；建議之後，Grant 大學已擬訂長期及短期緊急實施方案，並成立線

上申訴中心，此一防護網亦有警察單位、校警及警惕委員會參與。 

（六）為永續地下水資源設計的人工補注淺井(Ergonomics Shallow Recharge Well for 

Sustainable Ground Water Resources) 

    本研究計畫始於西元 2013 年印尼巴里島 Denpasar Regency 地區，目的在於設

http://www.waset.org/abstracts/53814�
http://www.waset.org/abstracts/53814�
http://www.waset.org/abstracts/53814�
http://www.waset.org/abstracts/54999�
http://www.waset.org/abstracts/54999�
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計一個可以保護地下水資源的人工補注家用或工業用水井。Denpasar Regency 地

區的西北方近年快速發展的觀光產業，使得該區人口密度逐漸上升到極高程度，

土地使用的改變造成土壤涵容雨水量降低，同時也減弱了居民保護天然資源及地

下水資源的意識；研究團隊為解決此地下水危機，依當地水力學及土壤特性所設

計的人工補注家用井及社區水井都必須考量環境友善、能源效率、土地取得，且

配有過濾設備及沈澱池以符合地下水水質標準。 

 

肆、心得及建議 

1. 此次出席論文發表研討會，除吸收到環境工程及管理的新穎技術外，對於工業製

程改善、建築材料改良、微生物應用、疾病控制等研究領域亦有涉略；來自斯里

蘭卡的 E.A.D. Anusha Edirisinghe 博士談到，在她國家裡，超過 30%女大學生在孩

童時期，曾遭受到生理及心理方面的性別暴力，雖然在她的社會文化中，性別不

平等是常見的社會現象，卻已造成嚴重的社會問題，因此斯里蘭卡民主社會主義

共和國已立法推動性別平等，並為該政策出版規劃文件及執行成果；慶幸自己處

在臺灣性別平等的社會，也建議我國各機關推動性別平等推動計畫及成果，亦可

在機關網路上公開，以提升資訊透明度。 

 

2. 本次研討會上臺報告者以大學研究所學生居多，摻雜數位民間業者及學校教授，

口頭(Oral)報告時間為 15 分鐘，張貼論文(e-post)報告時間為 5 分鐘，是一個論文

發表、訓練英文演講的良好平臺，建議本署同仁今後倘有業務資料欲於國際發表，

可將 WASET(World Academy of Science, Engineering and Technology Conference 

Program )相關會議納入考量。 
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3. 研討會結束次日，整理會議資料之餘，利用時間參訪附近社區，於中央公園意外

發現「新宿環境情報學習中心」，性質類似新宿區區民活動中心，係由市民、民

間團體、事業者及行政部門聯手成立，提供相關環境情報資訊及辦理環境教育學

習活動，該中心定期舉辦各類與環境有關的學習課程，有專題講座，園藝休憩，

創意發明，彩繪攝影等等相關活動，提供該區市民學習機會，間接擴大環境教育

成效。 
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圖 1  與會者大合照 

 

圖 2  本署代表人員與主辦單位工作人員合影 
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圖 3  論文發表者 1 

 
圖 4  論文發表簡報 
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圖 5  論文發表者 2 

 
圖 6  研討會與會情形 
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圖 7 新宿環境情報學習中心 圖 8 活動成果 

圖 9 活動訊息 圖 10 學習情報及相關資訊 
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圖 11 學習成果展示 圖 12 學習成果展示 

圖 13 學習成果展示 圖 14 公園萬紫千紅綠蔭盎然 
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A Study of Challenges Faced and Support Systems

Available for Emirati Student Mothers Post-

Childbirth

Martina Dickson, Lilly Tennant

   Abstract—The young Emirati female university students of today

are  the  first  generation of  women in  the  UAE for  whom higher

education  as  become  not  only  a  possibility,  but  almost  an

expectation. Young women in the UAE today make up around 77% of

students in higher education institutes in the country. However, the

societal expectations placed upon these women in terms of early

marriage, child-bearing and rearing are similar to those placed upon

their mothers and grandmothers in a time where women were not

expected to go to university. A large proportion of female university

students  in  the  UAE are  mothers  of  young children,  or  become

mothers whilst at the university. This creates a challenging situation

for young student mothers,  where two weeks’  maternity leave is

typical across institutions. The context of this study is in one such

institution in the UAE. We have employed a mixed method approach

to gathering interview data from twenty mothers, and survey data

from over one hundred mothers.  The main findings indicate that

mothers have strong desires for their institution to support them

more, for example by the provision of nursery facilities and resting

areas  for  new mothers,  and  giving  them greater  flexibility  over

course selections and schedules including the provision of  online

learning. However, the majority felt supported on a personal level by

their tutors. The major challenges which they identified in returning

to college after only two weeks’ leave included the inevitable health

and lack of sleep issues when caring for a newborn, struggling to

catch up with missed college work and handling their course load.

We also explored the women's’ home support systems which were

provided  from  a  variety  of  extended  family,  spouses  and  paid

domestic help.

  Keywords—student mothers, challenges, supports, United Arab

Emirates
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Abstract—For computing the seismic responses of structures, 

current seismic design provisions permit response history analyses 

(RHA) that can be used without limitations in height, seismic design 

category, and building irregularity. In order to obtain accurate seismic 

responses using RHA, it is important to use adequate input ground 

motions. Current seismic design provisions provide criteria for 

selecting ground motions. In this study, the accurate and 

computationally efficient algorithm is proposed for accurately 

selecting ground motions that satisfy the requirements specified in 

current seismic design provisions. The accuracy of the proposed 

algorithm is verified using single-degree-of-freedom systems with 

various natural periods and yield strengths. This study shows that the 

mean seismic responses obtained from RHA with seven and ten 

ground motions selected using the proposed algorithm produce errors 

within 20% and 13%, respectively. 

 

Keywords— Algorithm, Ground motion, Response history 

analysis, Selection.  

I. INTRODUCTION 

urrent seismic design provisions provides analysis 

procedures for all seismic design categories: equivalent 

lateral force analysis, modal response spectrum analysis, and 

linear and nonlinear response history analyses [1-3]. The 

equivalent lateral force analysis is permitted only for regular 

buildings with their heights within a specified limit and 

assigned as low seismic performance categories (SDC). Where 

the equivalent lateral force analysis cannot be used for the 

seismic design of a building because of its structural 

irregularity, high SDC and height, modal response spectrum 

analyses and response history analyses can be used.  

The response history analysis can produce accurate seismic 

demands on structures with actual or simulated ground 

motions. The accuracy of response history analyses strongly 

depends on analytical models and ground motions used for 

analyses. According to ASCE 7-10 [1], appropriate 

acceleration histories for a response history analysis shall be 

selected and modified from records of events having 

magnitudes, fault distance, and source mechanism that are 

consistent with those that control the maximum considered 
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earthquake. 

Araújo et al. [4] evaluated accuracy of ground selection 

procedures provided in various seismic provisions such as 

Eurocode 8 and ASCE 41-13 [2-3]. It was shown that higher 

number of ground motion records were required for ASCE 

41-13 [4] selection procedure to compute mean structural 

responses, which was typically equal or greater than 10 and 

depends on the type of seismic action and performance 

objective. They also reported that the estimation of robust mean 

seismic demands was uncertain and depended on the ground 

motion selection and scaling methods adopted, and the use of 

the additional control of the spectral mismatch in ground 

motion selection improved the accuracy in predicting seismic 

response demands on structures. 

Recently, many studies have focused on developing accurate 

and efficient methods developed for selecting ground motions 

that match a target response spectrum [5-6]. For selecting a set 

of ground motions that best match a target response spectrum, 

all possible combinations of ground motions in a ground 

motion library can be considered [5]. However, it requires 

excessive computation, particularly when the number of 

ground motions in a library is large. A procedure for selecting 

ground motions matching a target response spectrum mean and 

variance was first developed by Kottke and Rathje [5]. This 

pioneering procedure first selects ground motions that best 

match a target response spectrum mean, and subsequently 

applies individual scaling factors on the selected ground 

motions to match a target response spectrum variance. 

However, this technique does not easily scale to work with 

large ground motion data sets, and cannot account for the 

correlations of response spectral values at different periods, 

which are the characteristic property of ground motions.  

A simulation-based selection procedure was developed by 

Jayaram et al. [6]. These procedures can be used for the 

selection of both scaled and unscaled ground motions. 

However, a unique set of ground motions cannot be obtained 

using a simulation-based selection methods since subroutines 

require random number generation, which may affect the 

results of RHA for a structure. 

The objective of this study is to propose a method for 

accurately selecting and scaling ground motions that is 

applicable to the selection criteria specified in ASCE 7-10 [1]. 

With the proposed selection method, this study is to verify the 

accuracy of ground motions selected in compliance with ASCE 

7-10 [1] selection criteria. For this purpose, nonlinear response 

history analyses are conducted with various single degree of 

Accurate Algorithm for Selecting Ground 

Motions Satisfying Code Criteria 

S. J. Ha, S. J. Baik, T. O. Kim, S. W. Han* 

C

Tokyo Japan Sep 05-06,  2016, 18 (9) Part I

79



 

 

freedom (SDF) systems. 

II. ASCE 7-10 CRITERIA FOR GROUND MOTION SELECTION 

In Chapter 16 of ASCE 7-10 [1], ground motion selection 

criteria are specified for conducting the response history 

analyses of structures. The minimum number of ground 

motions used for response history analyses is three, which can 

be either recorded or simulated ground motions.  

For two dimensional analyses, the ground motions shall be 

scaled to such that the average value of 5% damped response 

spectra for a set of ground motions is not less than the design 

(target) response spectrum for the site for periods ranging from 

0.2Tn  to 1.5Tn  where Tn is the fundamental period of a 

structure. For three dimensional analyses, ground motions 

consist of pairs of appropriate horizontal ground motion 

components. For each pair of horizontal ground motion 

components, a square root of the sum of the squares (SRSS) 

spectrum shall be constructed by taking the SRSS of the 5% 

damped response spectra for the scaled components where an 

identical scale factor is applied to both components. Each pair 

of motions shall be scaled in the period range from 0.2Tn to 

1.5Tn such that the average of the SRSS spectra does not fall 

below the target response spectrum. 

This study focuses on ground motion selection criteria for 

two dimensional analyses. According to Section 16.1.4 of 

ASCE 7-10 [1], if fewer than seven ground motions are used in 

analyses, design response demands shall be taken as the 

maximum values of response demands over all ground motions. 

If at least seven ground motions are used, the design response 

 

Fig. 1 Design spectrum and sample response spectra of seven ground 

motions calibrated with different scaling factors  

demands are permitted to be taken as the average value of 

response demands over all ground motions. 

It is worthwhile noting that scaling procedure provided in 

Section 16.1.3.1 of ASCE 7-10 [1] does not insure a unique 

scaling factor for individual selected ground motions. Fig. 1 

shows individual and mean spectra of three sets of seven 

ground motions selected and scaled to match a design (target) 

response spectrum according to the selection criteria in ASCE 

7-10 [1]. As seen in Fig. 1(a)-(b), different combinations of 

scaling factors are used for ground motions of the two sets. The 

dispersion in response spectra for individual sets differs 

significantly even though their mean response spectra are 

similar. Therefore, unique and reliable analyses results may not 

be expected using ground motions selected according to 

selection criteria provided in ASCE 7-10 [1]. Moreover, 

whenever ground motions are selected using the ASCE 7-10 [1] 

criteria, a different set of ground motions are selected in each 

trial. It is also difficult to guarantee the accuracy of selection 

results.  

III. GROUND MOTION SELECTION ALGORITHMS 

In this study, an accurate and efficient method is proposed 

for selecting ground motions that satisfy the criteria specified in 

ASCE 7-10 [1]. As a first step of selection process, all ground 

motions in a library are scaled to match a target response 

spectrum. It is noted that scaling ground motions are permitted 

(a) 

(b) 
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in ASCE 7-10 [1]. However, if scaling ground motions are not 

allowed, this process can be skipped. A scaling factor (s) for an 

individual ground motion can be easily determined without 

iterations using (1) and (2) [10]. 

 

target

1 1

1 1
ln ( ) ln ( )

p pn n

i a i a i

i ip p

S T S T
n n

µ∆
= =

 = ∆ = − ∑ ∑              (1) 

 

( )exps µ∆=                                                                (2) 

 

where 
targetln ( )
a i

S T  and ln ( )a iS T  are the logarithmic 5% 

damped target and sample response spectra at period Ti, 

respectively, and np is the number of periods in a given period 

range. In this study, a period range between 0.2Tn and 1.5Tn is 

used according to Section 16.1.3.1 of ASCE 7-10. 

Fig. 2(a) shows the response spectra of a ground motion 

before and after scaling. Fig. 2(b) shows the response spectra of 

184 scaled ground motions. The dispersion in the response 

spectra of scaled ground motions (Fig. 2(b)) is much less than 

that in the response spectra of un-scaled ground motions. 

According to ASCE 7-10 [1], if fewer than seven ground 

motions are used in analyses, the seismic response demands 

should be taken as the maximum value. The minimum number 

of ground motions is specified as three. 

In this proposed procedure, a desired number of ground 

motions are sequentially selected for a library with scaled 

ground motions, which best match a target response spectrum. 

The fitness between a target and individual spectra is measured 

using the sum of squared error (SSE) calculated with (3).  

 

2
target

1

ln ( ) ln ( )
pn

a i a i

i

SSE S T s S T
=

 = − × ∑                              (3) 

 

 

Fig. 2 Target response spectrum and scaled response spectra 

         

where 
target

ln ( )a iS T  and ln ( )a is S T×  are the logarithmic target 

and individual scaled sample response spectra at a period Ti, 

respectively. A ground motion with the smallest SSE indicates 

that the ground motion best matches the target response 

spectrum among scaled ground motions in a library. 

If at least seven ground motions are used in analyses, it is 

important to select a set of desired number of ground motions 

whose mean response spectrum match a target response 

spectrum. In this case, the first ground motion is selected from a 

library, which has smallest SSE [(3)] among scaled ground 

motions in the library. The process selecting the first ground 

motion is the same process used when selecting fewer than 7 

ground motions. Therefore the same ground motion is selected 

as the first ground motion from both procedures. As mentioned 

previously, a ground motion with the smallest SSE best matches 

a target response spectrum among ground motions in a library.  

After selecting the first ground motion, a ground motion is 

selected, which make their mean response spectrum best match 

a target response spectrum. This process is repeated until a 

desired number (ng) of ground motions are selected. To avoid 

selecting the same ground motion selected previously when 

selecting the kth(≥2) ground motion, k-1 ground motions 

selected in previous iteration steps are removed from a library. 

The fitness between target and mean response spectra is 

measured by SSEs calculated using (4) and (5). 

(a) 

(b) 

Tokyo Japan Sep 05-06,  2016, 18 (9) Part I

81



 

 

2

ln ( )

1

ln ( )
p

a i

n

target

S a i S T

i

SSE S T µ
=

 = − ∑                                        (4) 

ln ( )

1

1
ln ( )

a i

k

S T j aj i

j

s S T
k

µ
=

 = × ∑                                                  (5) 

where ln ( )j aj is S T×  is the jth ground motions (j≤k) selected 

from scaled ground motions in a library. To select the kth 

ground motion properly (k≥2), SSES is calculated using (4) with 

previously selected k-1 ground motions and one candidate 

ground motion in a library with nL-(k-1) scaled ground motions. 

The ground motion producing the smallest SSES is the one to be 

selected as the kth ground motion. 

Even though response spectra of selected ground motions in 

previous sections match the target response spectrum, the 

selected ground motions need to be re-scaled to have their mean 

response spectrum larger than a target response spectrum 

within a considered period range as required in Section 16.1.3.1 

of ASCE 7-10 [1]. In order to satisfy this requirement, the 

distance (Δi) between target and mean response spectra at 

period Ti is calculated using (6).    

 
target

lnln ( ) ( )
ai a i S iS T Tµ∆ = −                                                        (6) 

 

where  ln ( )
aS iTµ  is the mean value of logarithmic 5% damped 

response spectra of selected ground motions. The maximum of 

positive Δi [max(Δi)] within a considered period range becomes 

a re-scaling factor. If all Δi are negative, selected ground 

motions does not have to be re-scaled. In other words, 

re-scaling factor is 1 in this case. All ground motions selected 

from scaled ground motions in a library are rescaled with 

max(Δi)]. Therefore, final scaling factor (
*

ks ) for individual 

selected ground motions is calculated using (7). 

( ) ( )*ln ln max ( 1 ~ )k k i gs s k n= + ∆ =                         (7) 

where sk is the scaling factor that already applied to ground 

motions in a library as explained in previous section. 

Fig. 3 shows selection results using a library with 184 scaled 

ground motions for ng=7. As shown in Fig. 3, the sample mean 

response spectra of selected ground motions using proposed 

algorithm match the target response spectrum and satisfy 

ground motion selection criteria specified in ASCE 7-10.  

 
Fig. 3 Target response spectrum and sample response spectra for  ng=7. 

IV. ACCURACY OF ASCE 7-10 CRITERIA WITH PROPOSED 

GROUND MOTIONS SELECTION ALGORITHM 

In this study, various model SDF systems are considered, 

which have two different periods (1s, 2.5s) and yield strengths 

(Ry=4, 8). For evaluating the accuracy of maximum and 

minimum response prediction, ng=1~6 and ng = 7~10 are 

selected using the proposed algorithm, respectively. The 

maximum (umax) and mean drift responses ( u )  of each system 

obtained under a certain number of ground motions is 

determined and compared with a target drift (utarget) that is the 

mean value of the drifts of the system obtained from nonlinear 

RHA with 184 ground motions used in this study. Errors of umax 

and u  in predicting utarget are calculated using (8). 

 

max target

target

(or )
Error 100 [%]

u u u

u

−
= ×                                     (8) 

 

Fig. 4 and 5 shows maximum (ng<7) and mean (ng≥7) drifts 

of 4 SDF systems and corresponding target drifts. Errors 

calculated using (8) are also plotted.  

As shown in Fig. 4, drifts obtained using fewer than 7 ground 

motions are always larger than corresponding target drifts. This 

indicates that ASCE 7-10 [1] criteria with the proposed 
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Fig. 4 Comparison between target displacements and mean 

displacements of 4 SDF systems according to ng(<7) 

 

 

Fig. 5 Comparison between target displacements and mean 

displacements of 4 SDF systems according to ng(≥7) 

procedure for selecting fewer than 7 ground motions (ng=3~6) 

always overestimate target drifts. Sometimes errors for ng of 6 

are larger than ng of 3. For a systems Tn=2.5s and Ry=8 (Fig. 

4(d)), errors for ng of 3 are 44% but errors of the same systems 

associated with ng of 6 are 55%. 

In Fig. 5, Errors in predicting target displacements with at 

least 7 ground motions are significantly smaller than errors in 

predicting target displacements with fewer than 7 ground 

motions (Fig. 4). The largest error is observed for a system with 

Tn of 1s and Ry of 4 under 7 selected ground motions, which is 

20% (Fig. 5(a)). As ng increases as 9 and 10, the error 

decreases, which are 10% and 13%, respectively. 

V. CONCLUSION 

This study evaluates the accuracy of ASCE 7-10 [1] ground 

motion selection criteria with the proposed selection method. 

For this purpose, ground motion selection algorithms are 

proposed for applicable to ASCE 7-10 [1] selection criteria and 

nonlinear RHA are conducted for 4 SDF systems using ground 

motions selected by proposed algorithms. The conclusions 

based on this study are as follows: 

(1) In this study, efficient and accurate ground motion 

selection method was proposed. For computational efficiency, 

a desired number of ground motions were sequentially selected 

from a library using the proposed method without considering 

all possible combinations of ground motions in a library.  

(2) For fewer than 7 ground motions selected using the 

proposed method, maximum displacements of 4 SDF systems 

overestimated target displacements. For ng of 3, errors in 

predicting target displacements ranges from 24% to 118%. 

Errors tend to increase with increasing ng.  

(3) For ng≥7, errors were within 20%. Therefore, 7 or more 

ground motions selected according to ASCE 7-10 [1] criteria 

produced selection results more accurately matching a target 

response spectrum than fewer than 7 ground motions selected 

according to ASCE 7-10 [1].  
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Abstract—Unwanted sound reflection can create acoustic 
discomfort and lead to problems of speech comprehensibility. 
Contemporary building techniques enable highly finished internal 
walls resulting in sound reflective surfaces. In contrast, sustainable 
construction materials using natural and vegetal materials, are often 
more porous and absorptive. Hemp shiv is used as an aggregate and 
when mixed with lime binder creates a low-embodied-energy 
concrete. Cement replacements such as ground granulated blast slag 
(GGBS), a byproduct of other industrial processes, are viewed as 
more sustainable alternatives to high-embodied-energy cement. 
Hemp concretes exhibit good hygrothermal performance. This has 
focused much research attention on them as natural and sustainable 
low-energy alternatives to standard concretes. A less explored benefit 
is the acoustic absorption capability of hemp-based concretes. This 
work investigates hemp-lime-GGBS concrete specifically, and shows 
that it exhibits high levels of sound absorption.  
 
Keywords—Hemp, hempcrete, acoustic absorption, GGBS. 

I. INTRODUCTION 

EMP-based concretes are bio-aggregate based 
construction materials that allow for low energy, and 

sustainable buildings both in construction and in use. Hemp 
sequesters significant quantities of CO2 throughout its growth 
cycle, during which it grows up to 4 meters in 4 months with 
low fertilizer and irrigation requirement. In the context of 
building materials, hemp-based concretes exhibit good heat 
retention [1] and hygrothermal performance [2] primarily due 
to its high inherent multi-scale porosity.  

This paper is focused on the acoustic capabilities of hemp 
construction. Specifically, it looks at the acoustic absorption 
of hemp composite walls using binders with hydrated lime and 
GGBS. These binders are proposed to offer sustainable 
alternatives to more commonly used cementitious based 
binders. Extensive investigations of a range of hemp-lime 
formulations have been previously undertaken that have 
characterized mechanical as well as moisture transfer and 
thermal properties [3]. As part of these studies GGBS, was 
identified as having potential for use in hemp–lime concretes 
on account of their fast setting and high reactivity [4], [5]. 
GGBS is a by-product of the iron and steel manufacturing 
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process. It is created by a polluting industry but is a waste 
product that would otherwise be disposed of in landfill. GGBS 
is not a true pozzolan but a latent hydraulic material. In the 
reaction of GGBS lime acts as an activator; and hydration is 
accompanied by the slower pozzolanic reaction; the 
amorphous silica and alumina in the slag react with lime 
forming additional hydrates [6]. 

Designing for acoustic comfort is often an appendum to 
building projects, achieved in post-occupancy by attaching 
noise absorbing panels to surfaces. Exposure to high levels of 
noise constitute risks to health and well-being [7]. Limiting 
acoustic exposure is particularly pertinent for people of 
specific age groups; including school children and the elderly. 
People with dementia are highly sensitive to acoustic 
discomfort [8]. The contemporary architectural tendency 
toward open-plan space, an increase in the specification of 
glass, smooth and polished hard surface finishes, has  
exacerbated the problem, with noise discomfort commonly 
reported in post-occupancy evaluations of buildings [9], [10]. 
Construction methods and building materials that exhibit 
inherently good sound dissipation properties can offer 
solutions in environments where excess and reverberated noise 
is a nuisance, such as classrooms [11], [12]. 

Highly porous construction materials have the potential to 
absorb sound and convert it to heat energy within the material 
pores. Studies have reported the absorption coefficient of 
fibrous materials [13], aerated autoclaved concrete [14] and 
concrete using recycled waste concrete aggregate [15]. 

Some recent studies have focused on the acoustic properties 
of hemp based concretes [16]. Hemp composites are 
characterised by high porosity in the range of 70-80% [17]. 
Pores of different scales exist, including macropores or inter-
particle pores between the particles of hemp shiv, mesopores 
(intra-particle) within shiv and binder and micropores (intra-
binder) in the binder. Gle et al. [16], [18] investigated the 
parameters of fabrication, including density, particle size 
distribution, type of binder and water content; and how these 
affect the acoustic properties of hemp concrete with hydraulic 
and cementicious binders. In the low frequency range, up to 
500 Hz, hemp concretes were shown to offer significant sound 
absorption (α=0.2 to 0.5) depending on binder type, with the 
quick cement binder displaying significantly lower sound 
absorption capabilities than hydraulic lime binders [16]. 

This study reports the acoustic absorption characteristics of 
hemp with a hydrated lime and GGBS binder across a wider 
range of frequencies consistent with salient frequencies of 
human speech.  

Acoustic Absorption of Hemp Walls with Ground 
Granulated Blast Slag 

Oliver Kinnane, Aidan Reilly, John Grimes, Sara Pavia, Rosanne Walker 
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II. METHODOLOGY 

Acoustic absorption was tested on hemp lime wall sections 
in a laboratory with minimal background noise. Details of the 
materials and testing procedure are outlined below. 

A. Materials 

The hemp shiv used in this study is grown in Central France 

and supplied by La Chanvrière De L’aube. Considering the 
significance of multi-scale porosity, the particle size 
distribution was evaluated for a sample of hemp used in the 
walls being tested. 

  

 

Fig. 1 Hemp particles of varied scale 
 
A hydrated lime (CL90 – calcium lime) is mixed with 

GGBS to form the primary binder (termed GGBS in Table I). 
A second mix (GGBS+WR) includes a water retainer, methyl 
cellulose, to retain water in the binder and reduce the water 
adsorbed by the hemp [19].   

Wall sections measuring 900x800x300 mm were cast in 
timber shuttering and allowed to cure for 21 months prior to 
testing. Replicating common hemp concrete construction 
methods, the walls were tamped in the shuttering by an 
experienced practitioner.  

 
TABLE I 

MIX PROPERTIES 

Label Composition 
Binder:Hemp:Water 

ratio (by weight) 

GGBS 
70% CL90,  
30% GGBS 

2:1:3.1 

GGBS +WR 

70% CL90,  
30% GGBS 

0.5% Methyl Cellulose 
2:1:3.1 

 
Density values are listed in Table III. The porosity is 

measured by water displacement pycnometry and ranges from 
72 to 74 for the samples assessed [20]. 

B. Acoustic Testing Procedure 

An impedance tube is tightly contacted to the wall surface. 
A white noise signal is generated using a B&K 1405 noise 
generator, attenuated with amplifier and transmitted through a 
speaker down the length of impedance tube.  

Acoustic absorption coefficients were calculated in the 
frequency range 332 Hz up to 2865 Hz with cut-off 
frequencies defined in the standards [21] and literature [22], 
for the distance between the microphones (43 mm) and length 
of tube (963 mm). 

 

 
TABLE II 

IMPEDANCE TUBE GEOMETRY 

Description Notation Dimension 

Internal diameter of tube d 70 mm 

Length of tube l 963 mm 

Impedance tube wall thickness t 3 mm 

Microphone diameter d microphone 7 mm 

Spacing between microphones s 43 mm 

 

 

Fig. 2 Impedance tube contacting section of hemp-GGBS wall 

III. RESULTS 

A scanning electron microscope (SEM) was used to analyse 
the hemp concrete samples. SEM images evidence their 
inherent pore structure [23]. Fig. 3 illustrates the pore structure 
of hemp concrete with GGBS binder under analysis in this 
study. Sound absorption was calculated across the range of 
frequencies to 2000 Hz and its values at key frequencies are 
listed in Table III. 

Table III documents the sound absorption coefficient at the 
1/3 octave frequencies 500 Hz, 1000 Hz and 2000 Hz. 

The characteristic curves for the range of sound absorption 
parameters are shown in Fig. 4. 
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TABLE III 

ACOUSTIC ABSORPTION PROPERTIES 

Label 
Physical Properties 

Acoustic Absorption 
Coefficient 

Density Porosity 500Hz 1kHz 2kHz 

GGBS 505 kg/m3 72-74 0.49 0.42 0.44 

GGBS +WR 522 kg/m3 72-74 0.52 0.45 0.53 

 

When the water retainer is added to the mix, a slight (3%) 
increase in density and decrease in porosity (1%) is observed. 
The sound absorption coefficient is seen to increase across the 
frequency range; however; it is likely insensitive to these 
slight physical changes and instead due to variants in casting 
or alterations in pore structure. 

 

Fig. 3 SEM image of hemp concrete matrix with GGBS binder including significant macropores, carbonated lime and hydrates 
covering hemp particles.

 

 

Fig. 4 Characteristic sound absorption curves for hemp concrete 

IV. DISCUSSION 

Hemp exhibits high sound absorption when combined with 
lime-GGBS binder. Values reported in this study are similar to 
those reported by Gle et al. (2011) for hydraulic lime binders, 
and higher than those reported for a binder including cement. 
However, values documented in this study are consistent over 
a wider range of frequencies tested. In a previous study, the 
acoustic absorption of a range of other wall types were 
investigated using the impedance tube method in situ [24]. 
These include wood finishes, fair-faced and painted cinder 

block and unpainted render walls.  Hemp-lime concrete 
displays good sound absorption when compared to other 
common building materials although it exhibits sound 
absorption coefficients slightly lower than porous concrete 
[15] and fair faced concrete block [24].  

V. CONCLUSION 

Un-rendered hemp concrete with hydrated lime and GGBS 
binder exhibits significant acoustic absorption, with average 
sound absorption of 40-50% of the normal incident signal, 
across the tested range of frequencies. 

Further work will focus on comparing lime based hemp 
concretes with those containing cement and also look at the 
impact of lime render on bulk hemp-lime acoustic 
characteristics. 
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Abstract—Statistical process control (SPC) is a practical and 

effective method for quality control. The most important and widely 

used technique in SPC is a control chart. The main goal of a control 

chart is to detect any assignable changes that affect the quality output. 

Most conventional control charts, such as Hotelling’s T2 charts, are 

commonly based on the assumption that the quality characteristics 

follow a multivariate normal distribution. However, in modern 

complicated manufacturing systems, appropriate control chart 

techniques that can efficiently handle the nonnormal processes are 

required. To overcome the shortcomings of conventional control 

charts for nonnormal processes, several methods have been proposed 

to combine statistical learning algorithms and multivariate control 

charts. Statistical learning-based control charts, such as support vector 

data description (SVDD)-based charts, k-nearest neighbors-based 

charts, have proven their improved performance in nonnormal 

situations compared to that of the T2 chart. Beside the nonnormal 

property, time-varying operations are also quite common in real 

manufacturing fields because of various factors such as product and 

set-point changes, seasonal variations, catalyst degradation, and sensor 

drifting. However, traditional control charts cannot accommodate 

future condition changes of the process because they are formulated 

based on the data information recorded in the early stage of the process. 

In the present paper, we propose a SVDD algorithm-based control 

chart, which is capable of adaptively monitoring time-varying and 

nonnormal processes. We reformulated the SVDD algorithm into a 

time-adaptive SVDD algorithm by adding a weighting factor that 

reflects time-varying situations. Moreover, we defined the updating 

region for the efficient model-updating structure of the control chart. 

The proposed control chart simultaneously allows efficient model 

updates and timely detection of out-of-control signals. The 

effectiveness and applicability of the proposed chart were 

demonstrated through experiments with the simulated data and the real 

data from the metal frame process in mobile device manufacturing. 

 

Keywords—Multivariate control chart, nonparametric method, 

support vector data description, time-varying process 
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Aerodynamic Performance of a Forward Bent
Frame in a High Speed Bicycle

Paritosh Prakhar, Musfera S. Javed

   Abstract—With growing demand for transportation medium with
minimum fuel consumption and maximum efficiency, often the most
economical medium is overlooked i.e. a bicycle. A bicycle is one of
the most primitive yet one of the most efficient mode of transport
with  the  97% power  transmission  efficiency.  A  new design  with
double reduction chain drive transmission system claims to attain
speeds  as  high  as  300  km/h  at  practical  cadence  of  130  rpm.
However  the  aerodynamic  stability  of  such  a  bike  with  a
conventional  frame is  a  questionable issue.  Moreover the human
body itself is not designed to counter such high air flow velocities on
its ventral side. The large ventral area combined with the very small
lateral  area leads to formation of  low pressure zones as well  as
vortices  behind  the  dorsal  surface  which  tends  to  increase  the
overall drag while bending the upper torso to counter this drag leads
to the generation of a lift force on the body of the ride. Moreover the
bending of upper torso still  leaves the lower part of the body to
attack the air in the same way as an upright body. Thus, a new frame
that  can  reduce  the  drag  forces  without  causing  an  uplift  is  a
desirable  venture.  Here,  a  new frame design  where  the  seating
position is kept ahead of the pedaling shaft is  proposed, i.e.  the
entire body from the feet to the head lie in along a curve to minimize
air drag along with uplift forces. The designing of the frame will be
initiated with a simulation of  the conventional  frame under high
speed  conditions  (speeds  above  100km/h)  and  the  simulation  of
various seating positions with respect to the pedaling shaft and the
handle to compare the improvements. The wheel speed, crank speed,
chain  movement  and  the  pedaling  motion  will  all  be  taken  into
account while doing the simulation. The simulations will be carried
out in no wind,  moderate axial  wind,  high speed axial  wind and
moderate  cross  wind  conditions.  The  results  of  the  best  design
attained from the simulation will then be verified experimentally to
ensure the integrity of the results. The overall research is aimed at
the creation of a bicycle design that is aerodynamically efficient at
speeds  higher  than  the  motorized  bikes  and  thus  offers  an
alternative to the fast gasoline powered bikes as well as to the slow
human powered vehicles (battery powered).

  Keywords—air drag, cadence, uplift, vortices
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Abstract—Users rely increasingly on Location-Based Services 

(LBS) and automated navigation / guidance systems nowadays. 

However, while such services are easily implemented in outdoor 

environments using Global Positioning System (GPS) technology, a 

requirement still exists for accurate localization and guidance schemes 

in indoor settings. Accordingly, the present study proposes a based on 

GPS, Bluetooth Low Energy (BLE) beacons, and Near Field 

Communication (NFC) technology. Through establishing graphic 

information and the design of algorithm, this study develops a 

guidance system for indoor and outdoor on smartphones, with aim to 

provide users a smart life through this system. The proposed system is 

implemented on a smartphone and evaluated on a student campus 

environment. The experimental results confirm the ability of the 

proposed app to switch automatically from an outdoor mode to an 

indoor mode and to guide the user to the requested target destination 

via the shortest possible route.  

 

Keywords—Beacon, BLE, Dijkstra algorithm, indoor, GPS, near 

field communication technology. 

I. INTRODUCTION 

CCORDING to statistics published by the International 

Telecommunication Union (ITU), the number of mobile 

devices in the world reached 6.835 billion at the end of 2013. 

Furthermore, the number of devices is still growing. As 

wireless technology continues to improve, and wireless 

networks are ever more extensively deployed, the feasibility of 

developing Location-Based Services (LBS) has attracted 

growing interest [1]. LBS have many advantages from a user 

perspective, including convenience, efficiency and fun. As a 

result, they are now widely applied in social networks, traffic 

and geographic search systems, and even public safety [2], [3]. 

Of the many functions offered by LBS, those of positioning 

localization and guidance are some of the most useful. 

According to previous research, adults spend around 86.9% of 

their time indoors, 5.5% in vehicles and 7.6% outdoors [4]. 

Thus, in realizing seamless LBS applications, it is necessary to 

develop localization and guidance schemes capable of working 
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in both indoor and outdoor environments, and switching 

between the two modes automatically as required.  

Global Positioning System (GPS) technology is used widely 

in the navigation, tourism, measurement, and engineering 

fields. However, the success of GPS depends on a strong signal 

between the user and the navigational satellite. Thus, while 

GPS functions well in open outdoor environments, its 

performance suffers dramatically in mountainous areas or 

build-up urban areas. Furthermore, the signals are unable to 

penetrate through building structures, and hence GPS is of only 

limited use in indoor environments.  

The literature thus contains various alternative proposals for 

performing indoor localization. For example, in [5], [6], the 

user position is estimated using a wireless communication 

signal, while in [7], a visible light communication system is 

used. The authors in [8] performed indoor positioning using 

radio-frequency identification (RFID) tags. In [9], user 

positioning was performed by mapping the activities of the user 

to the positions in the indoor environment at which these 

activities were known to be performed. Finally, in [10], 

multiple indoor positioning technologies were combined in 

order to improve the localization accuracy.  

Although mobile devices are invaluable in daily life 

nowadays, their usefulness is limited by their short battery 

lives, which prompts the need for frequent recharging. To 

address this problem, many mobile devices use Bluetooth Low 

Energy (BLE) technology to realize wireless communication 

connections. BLE has many advantages as a connection 

technology, including a stable signal, an ease of distribution, a 

low cost, and widespread compatibility with existing wireless 

devices. Furthermore, BLE beacons have an operating life of 

several months using only a simple button cell battery [11]. As 

a result, BLE has significant potential as an enabling 

technology for indoor LBS applications.  

Owing to indoor environment is a complicated space. The 

spreading of wireless or GPS signals are easily affected by the 

interior structure of the building, therefore, it urgently needs 

precise technologies and a lot of spherical auxiliary electronic 

devices, leading to the difficulty in indoor precise positioning. 

Thus, for many years, these well-known positioning 

technologies such as GPS positioning system or Google map 

services are usually applied in public construction fundamental 

facilities, road or outdoor large area; however, along with the 

urbanization of living environment, there are more and larger 

complex buildings, increasing the need for indoor positioning. 

Near Field Communication (NFC) is a short-range wireless 

connectivity standard which enables communications to be 

achieved between devices simply by touching them together or 

An Indoor Guidance System Combining NFC and 

BLE Beacon Technologies 
Rung-Shiang Cheng, Wei-Jun Hong, Jheng-Syun Wang, Kawuu W. Lin  
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bringing them into very close proximity of one another 

(typically, less than 10 cm). NFC has found widespread use 

nowadays for such applications as loyalty schemes, home 

healthcare, public transport payment, ticketing, mobile 

workforce management, and so on. With the ability it provides 

to infer the user position with an ultra-high degree of precision, 

NFC also has significant potential for indoor localization 

purposes.  

Thus, to enhance the application of the positioning system 

and enable smartphones to become a key equipment of 

augmented humanity which can effectively enhance the 

convenience, this study is based on short-distance wireless 

communication technology, combining NFC, BLE Beacon and 

GPS technology to develop a positioning guidance system 

which is suitable for indoor buildings. This study combines 

GPS, BLE and NFC technologies to realize a seamless 

indoor-outdoor user localization and guidance app suitable for 

implementation on a smart mobile device. In the proposed 

scheme, user localization is performed using conventional GPS 

technology in the outdoor environment. However, when the 

user enters an indoor space, the app switches automatically to 

an indoor mode, and user positioning is performed by means of 

BLE beacons and NFC tags. The positioning information 

obtained via the various technologies is combined with map 

information (outdoor and indoor) to realize a guidance system 

capable of leading the user to the requested target destination 

via the shortest available route.  

The design of the system includes "storage data design", 

"positioning method design", "algorithm design" and "graphic 

design." In between, for indoor map establishment, this study 

designs a method which can assist in establishing positioning 

point storage function through wireless signal exploration 

(indoor space area as unit positioning base). Outdoor maps use 

GPS as positioning base to obtain the location information, 

using route maps to display the guidance results. When users 

are outdoors, this app will automatically adopt "outdoor mode" 

to obtain GPS positioning to provide users with guidance 

information.  

The remainder of this paper is organized as follows. Section 

II reviews the GPS, BLE and NFC technologies used for 

localization purposes in this study and introduces the 

path-finding algorithm used to realize the indoor guidance 

system. Section III describes the system framework and 

implementation. Section IV presents and discusses the 

experimental evaluation results. Finally, Section V provides 

some brief concluding remarks.  

II. BACKGROUND KNOWLEDGE 

This section commences by describing the GPS, BLE beacon 

and NFC technologies used in the present study to develop the 

proposed positioning and guidance system. The shortest-path 

algorithm used to accomplish indoor guidance is then briefly 

introduced. Fig. 1 presents a schematic illustration of the 

respective communication distances of the GPS, Beacon and 

NFC technologies.  

A. GPS 

GPS is a middle-distance global tracking satellite guidance 

system with a coverage area of more than 98% of the earth’s 

surface. GPS can be used by any enabled device capable of 

receiving its signals and has the advantage of anonymity in that 

the user’s position is not recorded as part of the communication 

process. However, GPS relies on the availability of a clear Line 

of Sight (LOS) between the user device and the satellite system. 

As a result, it provides only a limited positioning capability in 

indoor environments.  

B. BLE 

Bluetooth Low Energy (BLE) is a communication standard 

designed to enable short-range wireless devices to operate for 

months or even years on a single coin cell battery. When 

combined with beacon technology, BLE provides a highly 

effective method for estimating the position of the user relative 

to certain predefined monitoring spots. BLE operates over a 

distance of up to 50 m and provides the means to customize the 

LBS offered to the user based on their physical location. For 

example, certain advertisements can be pushed to the user 

device as the user approaches a particular sales counter in a 

store. Similarly, the user may be presented with different 

notification messages and application events as he or she moves 

across the boundary separating one monitored area from 

another.  

The literature contains various proposals for integrating the 

BLE standard with beacon technology in order to support user 

localization, including iBeacon, Gimbal, and AltBeacon. The 

beacons used in such systems periodically broadcast a wireless 

radio signal advertising their presence. As described above, 

BLE operates over a range of up to 50 m. Hence, in the event 

that the signal is detected (sighted) by a proximity-enabled user 

device, the user position can be inferred with an error of no 

more than 50 m. As a result, BLE/beacon technology provides a 

low-cost and energy-efficient solution for performing user 

localization with a medium degree of accuracy. The 

localization system proposed in the present study utilizes the 

Gimbal Series 10 beacon produced by Qualcomm.  

C. NFC 

Near Field Communication (NFC) is an ultra-short distance 

wireless communication technology based on radio-frequency 

identification (RFID). NFC utilizes signal attenuation 

technology to enable devices to conduct non-contact 

point-to-point data transmissions over distances of up to 

approximately 10 cm (3.9 inches). NFC is currently used for 

such applications as automated payment, ticketing, loyalty 

schemes, and so forth. However, with its high bandwidth and 

low energy consumption, NFC (see Fig. 3) also has significant 

potential for highly-precise indoor positioning. As with the 

Gimbal beacon, each NFC chip has a unique ID number 

assigned to it by the manufacturer. Thus, by associating the ID 

with a physical location, and storing this information in a 

database, the position of the user can be inferred with an 

extremely high degree of precision each time a sensing event 

occurs.  
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D. Shortest-Path Algorithm 

Determining the shortest route between a start point and an 

target end point given the availability of multiple paths between 

them is a common problem in many walks of life [12]. The 

guidance system proposed in this study utilizes the algorithm 

proposed by Dijkstra [13] since, of the various algorithms 

available, it has the advantages of being a concise algorithm 

and the optimal solution can be obtained.  

III. SYSTEM FRAMEWORK AND IMPLEMENTATION 

The app proposed in this study provides the user with a 

seamless positioning and guidance service as he or she moves 

from an outdoor environment to a target destination in an 

indoor environment or vice versa. In other words, the app 

switches automatically not only from an outdoor mode to an 

indoor mode, but also from an indoor mode to an outdoor 

mode. As described in the Introduction section, positioning in 

the outdoor environment is performed using conventional GPS 

technology, while in the indoor environment it is performed 

using BLE beacon and NFC technologies. For both 

environments, the guidance function is achieved using map 

information stored in a remote server and downloaded to the 

user device as required. For illustration purposes, the present 

study considers the localization / guidance problem for the case 

of a student campus environment containing many buildings 

scattered over a wide geographic area with many floors and 

rooms within each building. As described in the following 

sections, the system framework comprises four design 

components, namely (1) storage data design, (2) positioning 

method design, (3) shortest-path algorithm design, and (4) map 

structure design.  

A. Positioning Method Design 

To simplify the data storage and management task, four 

different data structures are used to support the different 

functionalities of the system, namely an outdoor map structure, 

an indoor map structure, a Beacon positioning data structure, 

and an NFC positioning data structure. The localization / 

guidance app proposed in this study resides by default in the 

“outdoor mode” and uses conventional GPS technology to 

locate the position of the user. More specifically, the system 

acquires the current latitude and longitude information from the 

GPS system and uploads this information together with the 

Device ID to a remote server. On receiving this information, the 

server interrogates the coordinate information and returns the 

appropriate outdoor map to the user device using the JavaScript 

Object Notation (JSON) format, as shown in Fig. 5.  

The JSON message sent back includes the name, address, 

latitude and longitude and building introduction of the 

destination whose format is shown in Fig. 5.  

When the user moves from the outdoor environment to an 

indoor environment, the app switches automatically to an 

"indoor mode" and launches an indoor positioning routine. If 

the user is within wireless range of a Beacon, a sighting event 

occurs and the device uploads both its own ID and that of the 

beacon to the server. Utilizing the Factor ID as a key, the server 

retrieves the approximate location of the user and returns this 

information to the user device. When the user's smartphone 

approaches an NFC tag, the user can send tag ID along with the 

Device ID back to the server after the mobile reads the set NFC 

tag. The server will conduct indexing from the NFC data list 

and send the index results back the app to obtain the user’s 

location and conduct indoor positioning.  

 

 

Fig. 5 JSON data format 

B. Shortest-Path Algorithm Design 

After obtaining the user location, the app downloads the map 

from the server. Specifically, the app informs the server of the 

Device ID and the required map ID and the server searches its 

database for the corresponding map and returns it to the user 

device.  

Let G = (V, E) denote an indoor map, where V is the set of 

nodes in the map and E is the set of connecting edges (paths). In 

constructing the map, the server hosts a database with four 

columns, namely ID (primary index key), node ID, adjacent 

node ID and Distance Between Adjacent Nodes. Taking Node 2 

in Fig. 6 as an example, let the nodes adjacent to Node 2 be 

denoted as Node 0, Node 1, Node 3 and Node 4, respectively. 

Furthermore, let the distances of these nodes from Node 0 be 

equal to 4, 2, 9 and 2, respectively.  

 

 

Fig. 6 Node layout scheme 
 

The information provided in the JSON message, provides the 

app with the relevant indoor Shortest-path map However, the 

Dijkstra shortest-path algorithm requires the input information 

to be presented in the form of a matrix. Therefore, in 

implementing the indoor guidance function, the JSON map 

information must first be converted into a matrix form. For 

example, the illustrative layout in Fig. 6 contains five nodes, 

and should therefore be converted to a 5 × 5 matrix of the form 

shown in Table I.  

 

 

{ 

 "id": 1, 

 "name": "School", 

 "address": "No.195, Kunda Rd.,", 

 "latitude": "22.996175", 

 "longitude": "120.252970", 

 "info": "Kun Shan University" 

  } 
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TABLE I 

DIJKSTRA ADJACENT MATRIX 

Node 0 1 2 3 

0 0 7 2 INF 

1 7 0 9 6 

2 2 9 0 2 

3 INF 6 2 0 

 

Accordingly, in the app proposed in this study, the matrix 

construction task is performed automatically using the function 

shown in (1), in which i is the number of the current node, v is 

the number of the adjacent node, and e is the cost of the path 

between them. When presented with the node map (constructed 

manually by the system developer), the matrix construction 

algorithm takes the current node and adjacent node information 

as an input and uses (1) to automatically generate the 

corresponding n× n adjacent matrix with a time complexity of 

O(n)).  

 

graph[i].adjacentEdge(v, e)  (1) 

 

For example, taking Node 2 in Fig. 6 for illustration purposes 

once again, the relation between Node 2 and its adjacent nodes 

has the form shown in (2). Taking the i, v and e information 

given in (2), the algorithm automatically constructs the matrix 

shown in Fig. 11.  
 

graph[2].adjacentEdge(0, 4)

graph[2].adjacentEdge(1, 2)

graph[2].adjacentEdge(3, 9)

graph[2].adjacentEdge(4, 2)

 (2) 

C. Map Structure Design 

In general, the success of any app is determined to a large 

extent by the appearance and intuitiveness of its graphical user 

interface (GUI). For a guidance system such as that is proposed 

in the present study, a pictorial map with too much detailed 

information will serve simply to confuse the user. 

Consequently, in the proposed app, the indoor and outdoor 

maps are presented in the form of metro-like maps, in which the 

key locations (e.g., buildings, offices, classrooms, toilets, and 

so on) are represented as nodes and the distances between them 

are indicated by numerals placed alongside the corresponding 

paths (see Fig. 8).  

 

 

Fig. 8 Map representation 
 

As discussed above, having determined the user’s current 

location, the app requests the appropriate map from the server 

and then stores the received map in the device. Notably, the 

map is downloaded in its entirety, and hence the need for 

repeated download events is avoided. Having downloaded the 

map, the user then selects the target destination (i.e., node) for 

which they require routing information. To ensure smooth node 

selection, the app stores an acceptable touch range error in 

addition to the coordinates of each node center.  

When the user touches the screen to select a particular 

destination node, the app determines the intended node in 

accordance with Eq. (3), in which X1 and Y1 are the stored 

coordinates of the node center, X2 and Y2 are the coordinates 

of the point at which the user touches the screen, and r is the 

allowable touch range error.  

 
2 2 2

1 2 1 2X X Y Y r− + − <  (3) 

 

Having established the user’s present location, and his or her 

intended destination, the app invokes Dijkstra’s shortest-path 

algorithm and marks the suggested route pictorially on the node 

map.  

IV. IMPLEMENTATION RESULTS 

A. System Implementation and Function Display 

Performance evaluation trials were performed on a 

university campus in Taiwan, with the aim being to guide the 

user to a specific target in the building shown in Fig. 11. As 

shown, seven beacons and 31 NFC tags were placed at 

appropriate points throughout the experimental field, e.g., on 

the doors of the main rooms in the building, at the entrances to 

staircases, at forks or corners in the corridors, and so on.  Due to 

their lower cost, the NFC tags greatly outnumbered the 

beacons, and were placed with an approximate spacing of 2 ~ 

15 m.  

Tokyo Japan Sep 05-06,  2016, 18 (9) Part I

50



 

 

 

Fig. 11 IoT Building in Department of Computing and Communication at Kun Shan University, Taiwan 

 

When the app is launched, the system first checks the status 

of the communication services of the user device and issues a 

notification message if required. The system then performs a 

localization routine to establish the user position. If the app 

senses a GPS signal, it loads the outdoor map and marks the 

user location accordingly. By contrast, if the app detects a 

Beacon or NFC signal, it loads the appropriate indoor map and 

again marks the user location as appropriate. Having received 

the map (indoor or outdoor), the user selects the destination 

node (e.g., a campus building or a room within the present 

building), and the app launches the shortest-path route 

discovery routine and marks the identified route on the map 

accordingly.  

As shown in Fig. 13(a), if the user is outdoors, the app 

automatically lists the main destinations within the closest 

building (Fig. 13(b)) and indicates the user’s location on the 

map (Fig. 13(c)). The app then asks the user if a guidance 

function is required (Fig. 14). If the user requests guidance, the 

app searches for the shortest-path to the selected destination 

and then plots the route on the map (Fig. 15).  

 

 

(a) Outdoor map overview 
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(b) Nearby building information                                (c) Position of user 

Fig. 13 User located outside 

 

 

Fig. 14 Guidance notification 
 

 

(a) Outdoor navigation aid 

 

 

(b) Indoor navigation aid 

Fig. 15 Navigation aid 

B. Experimental Design and Results 

The performance of the proposed app was evaluated by 

comparing the time spent by four users in finding their way 

from the main campus entrance to a particular classroom within 

a certain building with and without the assistance of the 

localization / guidance system, respectively. In performing the 

experiments, the process of navigating to the classroom was 

separated into six steps, namely (1) looking for campus map; 
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(2) find the target building; (3) search for indoor floor layout; 

(4) reach the floor; and, (5) reach the destination. Thus, we 

record the spent time in various steps as reference. As shown in 

Figs. 16 and 17, the total time spent by each user in reaching the 

target was divided into four separate times, namely the time 

taken in moving from the main campus gate to the first 

destination sign at Spot A; the time spent in moving from Spot 

A to the target building (Spot B); the time spent in walking 

from Spot B to the destination sign located in the building at 

Spot C; and the time taken in moving from Spot C to the target 

classroom at No I4401.  

Tables II-A and B show the timing results obtained for the 

four users. Note that Users 1 and 2 performed the search 

process in a non-assisted manner, while Users 3 and 4 both used 

the app. As shown, Users 1 and 2 completed the search process 

in 281.7 s and 333.9 s, respectively (i.e., an average search time 

of 307.8 s). Since Users 3 and 4 used the guidance app, they did 

not need to locate the direction signs at Spots A and C, 

respectively.  Consequently, the total search times for the two 

users were just 206.48 s and 202.3 s, respectively (i.e., an 

average search time of 204.39 seconds). In other words, the 

mean time of the assisted users was 33.59% shorter than that of 

the two non-assisted users.  

 
TABLE II-A 

TIMES SPENT BY FOUR USERS IN COMPLETING EACH STAGE OF SEARCH 

PROCESS: SEARCH TIMES OF FOUR USERS (UNIT: S) 

Name Spot A Spot B Spot C Spot D 

Subject 1 43.87 113.93 118.97 4.93 

Subject 2 23.4 153.6 128 28 

Subject 3 N/A 109.43 N/A 97.05 

Subject 4 N/A 129.9 N/A 72.4 

 
TABLE II-B 

TIMES SPENT BY FOUR USERS IN COMPLETING EACH STAGE OF SEARCH 

PROCESS:(B) TOTAL SEARCH TIMES OF FOUR USERS AND AVERAGE SAVED 

TIME (UNIT: S) 

Name Total Percentage of Time Saving 

Subject 1 281.7 0% 

Subject 2 333.9 -18.53% 

Subject 3 206.48 26.8% 

Subject 4 202.3 28.18% 

V. CONCLUSION 

With the emergence of Location-based Services (LBS), the 

need to locate the position of the user with a high degree of 

accuracy has emerged as an important concern. Accordingly, 

this study has proposed an app based on GPS, Bluetooth 

Beacon and NFC technology for providing both a user 

localization service and an automatic guidance function. 

Importantly, the app functions in both outdoor and indoor 

environments, and thus provides a seamless localization / 

guidance function as the user moves from one environment to 

the other. The feasibility of the proposed system has been 

demonstrated by means of localization and guidance tests on a 

typical student campus building.  

VI. CONCLUSION 

A conclusion section is not required. Although a conclusion 

may review the main points of the paper, do not replicate the 

abstract as the conclusion. A conclusion might elaborate on the 

importance of the work or suggest applications and extensions.  
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An Integrated Visualization Tool for Heat Map and
Gene Ontology Graph

Somyung Oh, Jeonghyeon Ha, Kyungwon Lee, Sejong Oh

   Abstract—Microarray is a general scheme to find differentially
expressed genes for target concept. The output is expressed by heat
map, and biologists analyze related terms of gene ontology to find
some characteristics of differentially expressed genes. In this paper,
we  propose  integrated  visualization  tool  for  heat  map and  gene
ontology graph. Previous two methods are used by static manner and
separated way. Proposed visualization tool integrates them and users
can  interactively  manage  it.  Users  may  easily  find  and  confirm
related terms of  gene ontology for  given differentially  expressed
genes. Proposed tool also visualize connections between genes on
heat map and gene ontology graph. We expect biologists to find new
meaningful topics by proposed tool.

  Keywords—heat map, gene ontology, microarray, differentially
expressed gene
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Analysis of Global Social Responsibilities of Social
Studies Pre-Service Teachers Based on Several

Variables
Zafer Cakmak, Birol Bulut, Cengiz Taskiran

   Abstract—Technological advances, the world becoming smaller
and increasing world population increase our interdependence with
individuals that we maybe never meet face to face. It is impossible
for the modern individuals to escape global developments and their
impact. Furthermore, it is very unlikely for the global societies to
turn back from the path they are in. These effects of globalization in
fact encumber the humankind at a certain extend. We succumb to
these responsibilities for we desire a better future, a habitable world
and a more peaceful life. In the present study, global responsibility
levels  of  the participants were measured and the significance of
global reactions that individuals have to develop on global issues was
reinterpreted under the light of the existing literature. The study was
conducted  with  general  survey  model,  one  of  the  survey
methodologies General survey models are surveys conducted on the
whole  universe  or  a  group,  sample  or  sampling  taken  from the
universe to arrive at a conclusion about the universe, which includes
a high number of  elements.  The study was conducted with data
obtained  from  350  pre-service  teachers  attending  2016  spring
semester to determine 'Global Social Responsibility' levels of social
studies pre-service teachers based on several variables. Collected
data were analyzed using SPSS 21.0 software. T-test and ANOVA
were utilized in the data analysis.

  Keywords—social  studies,  globalization,  global  social
responsibility,  education
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Analysis of Global Social Responsibilities of Social
Studies Pre-Service Teachers Based on Several

Variables
Zafer Cakmak, Birol Bulut, Cengiz Taskiran

   Abstract—Technological advances, the world becoming smaller
and increasing world population increase our interdependence with
individuals that we maybe never meet face to face. It is impossible
for the modern individuals to escape global developments and their
impact. Furthermore, it is very unlikely for the global societies to
turn back from the path they are in. These effects of globalization in
fact encumber the humankind at a certain extend. We succumb to
these responsibilities for we desire a better future, a habitable world
and a more peaceful life. In the present study, global responsibility
levels  of  the participants were measured and the significance of
global reactions that individuals have to develop on global issues was
reinterpreted under the light of the existing literature. The study was
conducted  with  general  survey  model,  one  of  the  survey
methodologies General survey models are surveys conducted on the
whole  universe  or  a  group,  sample  or  sampling  taken  from the
universe to arrive at a conclusion about the universe, which includes
a high number of  elements.  The study was conducted with data
obtained  from  350  pre-service  teachers  attending  2016  spring
semester to determine 'Global Social Responsibility' levels of social
studies pre-service teachers based on several variables. Collected
data were analyzed using SPSS 21.0 software. T-test and ANOVA
were utilized in the data analysis.
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responsibility,  education
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Analytical Model for Columns in Existing
Reinforced Concrete Buildings

Chang Seok Lee, Sang Whan Han, Girbo Ko, Debbie Kim

   Abstract—Existing reinforced concrete structures are designed
and built without considering seismic loads. The columns in such
buildings generally exhibit widely spaced transverse reinforcements
without using seismic hooks. Due to the insufficient reinforcement
details in columns, brittle shear failure is expected in columns that
may  cause  pre-mature  building  collapse  mechanism  during
earthquakes. In order to retrofit those columns, the accurate seismic
behavior of the columns needs to be predicted with proper analytical
models. In this study, an analytical model is proposed for accurately
simulating  the  cyclic  behavior  of  shear  critical  columns.  The
parameters  for  pinching and cyclic  deterioration in  strength and
stiffness are calibrated using test data of column specimens failed by
shear.

  Keywords—analytical  model,  cyclic  deterioration,  existing
reinforced concrete columns, shear failure
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Abstract—Obesity are defined as abnormal or excessive fat 

accumulation that presents a risk to health, which are major risk 

factors for a number of chronic diseases, including diabetes, 

cardiovascular diseases and cancer. Cordyceps militaris (CM) is a 

well-known traditional medicine in Asian countries and a rich source 

of biologically active components. Black rice (Oryza sativa L.) is a 

special cultivar of rice that contains rich anthocyanins and regarded as 

a health-promoting food in China and other Eastern. The aim of this 

study was to investigate the anti-obesity effect of Cordyceps militaris 

fermented black rice (CB) on HFD-induced BALB/c mice model. The 

results indicated that administration of low and high dosage of CB 

powder significantly reduced the body weights (7.38% and 7.78%), 

body fat ratio (2.37% and 2.78%), aspartate aminotransferase (AST) 

and alanine aminotransferase (ALT) levels compared to the HF group 

(p<0.05). Histopathological analysis showed that the score of fatty 

liver in HF group (5.0) was significantly higher than CB groups (2.1 

and 3.6) (p<0.05). In conclusion, Cordyceps militaris fermented black 

rice can reduce the body weight via inhibition of the fat accumulation 

in liver and body and possess the anti-obesity potency.  

 

 

Keywords—Cordyceps militaris, black rice, obesity, HFD-induced 

mice 
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Asynchronous Sequential Machines with Fault
Detectors

Seong Woo Kwak, Jung-Min Yang

Abstract—A strategy of fault diagnosis and tolerance for
asynchronous sequential machines is discussed in this paper. With
no synchronizing clock, it is difficult to diagnose an occurrence
of permanent or stuck-in faults in the operation of asynchronous
machines. In this paper, we present a fault detector comprised of
a timer and a set of static functions to determine the occurrence
of faults. In order to realize immediate fault tolerance, corrective
control theory is applied to designing a dynamic feedback controller.
Existence conditions for an appropriate controller and its construction
algorithm are presented in terms of reachability of the machine and
the feature of fault occurrences.

Keywords—Asynchronous sequential machines, corrective control,
fault diagnosis and tolerance, fault detector.

I. INTRODUCTION

CORRECTIVE control theory is a novel research approach

to controlling the stable state behavior of asynchronous

sequential machines. The basic configuration of corrective

control is similar to that of traditional feedback control for

continuous-time systems, but the way the control input is made

is significantly different. As asynchronous sequential machines

are classified as finite state discrete-event systems, generation

of the control input and the operation of the closed-loop system

must be considered in discrete mathematics and switching

and finite automata theory. In the operation of asynchronous

sequential machines working without no global synchronizing

clock, only stable states are noticeable and practically

meaningful [1]. Thus we say that a corrective controller

achieves its control objective if the stable state behavior of

the closed-loop system matches that of a pre-specified model.

Since first developed for general sequential machines

in the mid 1990’s [2], [3], corrective control theory has

been mainly applied to tolerating or eliminating various

deficiencies in asynchronous sequential machines. Reference

[4] addresses the model matching problem for input/state
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asynchronous machines with critical races. Here, input/state

asynchronous machines are referred to as those machines

in which the current state is given as the output value.

References [5], [6] extend the work of [4] to input/output

asynchronous machines, where the output value is different

from the machine’s state. Reference [7] further generalizes

the former studies by incorporating the information on the

output burst. Reference [8] solves the model matching problem

for input/state asynchronous machines subject to infinite

cycles. References [9], [10] develop corrective controllers for

diagnosing and tolerating transient faults that cause a violation

of state transition characteristics of asynchronous machines.

Reference [11] demonstrates that the control mechanism for

transient faults can be implemented in real-world digital

systems. In [12], a corrective controller is presented to

realize model matching with the constraint that some external

input characters are uncontrollable. A similar study with the

application to error counters can be found in [13]. References

[14], [15] present fault tolerant corrective control schemes for

tolerating permanent faults occurring to input/output machines.

Finally, [16] addresses identification and corrective control of

asynchronous machines with unspecified transition parts based

on an adaptive control law.

The objective of this paper is to present a scheme of

fault diagnosis and tolerance for input/state asynchronous

sequential machines subject to permanent state transition

faults. Permanent state transition faults are defined as perpetual

transformation of the feature of a transient pair to stable one

caused by an occurrence of the adversarial input. Due to the

absence of a global synchronizing clock, it is impossible for

a corrective controller to diagnose permanent state transition

faults only based on the state feedback. Hence, we propose a

fault detector comprised of a timer and a set of static functions

to determine the occurrence of faults. Note that in the case

of transient faults [9]-[11], no fault detector is required since

the change of the state feedback indicates an occurrence of an

adversarial input. In order to realize immediate fault tolerance,

corrective control theory is applied to designing a dynamic

feedback controller. Existence conditions for an appropriate

controller and its construction algorithm are presented in

terms of reachability of the machine and the feature of fault

occurrences.

The rest of this paper is organized as follows. In

Section II, starting with background material on dynamics

of asynchronous sequential machines, we present a model of

permanent state transition faults and the basic configuration

of the fault tolerant corrective controller. In Section III, we

propose the structure of the fault detector and show that
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the proposed fault detector can diagnose any occurrence of

permanent state transition faults, which can be utilized to

realize fault tolerant corrective controllers. Finally, Section IV

summarizes the main contributions of the paper.

II. PRELIMINARIES

A. Modeling of Asynchronous Machines

An input/state asynchronous machine Σ is modeled by the

following deterministic finite-state machine.

Σ � �A,X, x0, f�

where A is the input set, X is the state set, x0 � X is the

initial state, and

f : X �A� X

is the state transition function partially defined on X � A.

Owing to the lack of a synchronizing clock, a valid state–input

pair �x, v�� � X � A is either stable or transient according to

f�x, v�:

�x, v� �

�
stable f�x, v� � x
transeint f�x, v� � x

Σ stays at a stable pair �x, v�� indefinitely unless the external

input changes. If the input is switched to a new character v
such that f�x, v� � x, then �x, v� is a transient pair and Σ
initiates a chain of transient transitions, e.g.,

f�x, v� � x1,

f�x1, v� � x2,

...

while the input v remains fixed. Under the asynchronous

mechanism, Σ traverses transient states x1, x2, . . . ,
instantaneously. If Σ has no infinite cycle, this chain of

transitions will end at a stable state x� such that f�x�, v� � x�.
x� is called the next stable state of �x, v�.

It is often convenient to express the dynamics of Σ only in

terms of stable states, since transient states are unnoticeable

from the viewpoint of outer users. The stable recursion
function

s : X �A� X

[4] is defined for this purpose. For a valid state–input pair

�x, v�,

s�x, v� :� x�

where x� is the next stable state of �x, v�. If �x, v� is a

stable pair, s�x, v� � x. The chain of transitions from �x, v�
to �x�, v�, represented by s�x, v� � x�, is termed a stable
transition. For later usage, define two input sets U�x�, T �x� �
A with respect to x � X as

U�x� :� 	v � A
s�x, v� � x�

T �x� :� 	v � A
s�x, v� � x�.

U�x� and T �x� denote the set of input characters that make a

stable and transient pair with x, respectively. We can extend

the domain of s from input characters to strings. For x � X

and v1v2 � � � vk � A�, where A� is the set of all non-empty

strings of characters in A,

s�x, v1v2 � � � vk� :� s�s�x, v1�, v2 � � � vk�.

If an input string t � A� exists for two states x and x� such

that x� � s�x, t�, x� is said to be stably reachable from x in

Σ [4].

To represent the underlying transient states that are traced

from a given transient pair �x, v�, we define a partial function

τ : X �A� P �X�,

where P �X� is the power set of X:

τ�x, v� :�

�
	x,x1, . . . , xk�1� s�x, v� � x
 s�x, v� � x

(1)

τ�x, v� is the set of all transient states traversed by Σ when

it goes on a chain of transitions starting from �x, v�. Since a

stable pair does not involve any transient state, τ�x, v� � 
if s�x, v� � x.

In this paper, we assume that Σ suffers from permanent state

transition faults, namely by an occurrence of a fault input, a

transient state–input pair is transformed into a stable one. To

describe permanent state transition faults, we introduce the

following definition.

Definition 1: Given Σ � �A,X, x0, f�, let

F :� 	f1, . . . , fr�

be the set of permanent state transition faults, and let

H :� 	�z1, w1�, . . . , �zr, wr�� � X �A

be the set of associated transient state–input pairs. fi, the ith
permanent state transition fault, alters perpetually the transition

characteristics of �zi, wi�’ from transient to stable, i.e.,

s�zi, wi� � zi
fault fi������ s�zi, wi� � zi.

Each fi is supposed to be distinctive with one another. On

the other hand, zi and zj are not necessarily disjoint with each

other. If zi � zj , however, wi must differ from wj ; otherwise,

fi and fj would correspond to the same state–input pair.

B. Closed-Loop System

C

F

v u x

m

Fig. 1 Corrective control system with a fault detector

Fig. 1 shows the configuration of the proposed corrective

control system for Σ. C is a corrective controller having

the form of an input/output asynchronous machine. v � A
is the external input, u � A is the control input provided

by C, and x is the state feedback of Σ. D denotes a fault
detector positioned in the feedback path to detect occurrences

of fault inputs F . Receiving x and v, D provides C with a

logical value m � 	0, 1�, called the fault indicator signal, that
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indicates whether a permanent state transition fault occurs.

Let us denote by Σc the closed-loop system comprised of C,

D, and Σ. With no synchronizing clock, the external input

v also varies asynchronously. In this study, we assume that

any interval between two consecutive external inputs is greater

than or equal to the minimum interval Tv . In other words, the

external input must not change too quickly, which fits into

common operations of sequential machines.

When Σ shows the normal behavior, C relays the external

input v to the control input channel u without modification.

When a permanent state transition fault occurs, the notification

of the fault occurrence is transmitted to C via the signal m �
1. C generates an appropriate control input sequence so that

Σc seems to maintain the normal operation despite the fault

occurrence. In this paper, we study the single fault scenario

[17] in which at most one of the fault events f1, . . . , fr may

occur at a time.

When working with asynchronous machines, it is important

to comply with the principle of fundamental mode operations

[18], an operating policy that prohibits the simultaneous

change of two or more system variables. This policy is

intended to prevent any unpredictable outcome that attributes

to asynchronous mechanisms. Adapting the results of [11], we

obtain the following conditions to ensure fundamental mode

operations of the closed-loop system Σc in Fig. 1.

Condition 1: The closed-loop system Σc in Fig. 1 operates

in fundamental mode if and only if all the following

requirements are met:

(a) Σ is at a stable state when C undergoes transitions.

(b) C is at a stable state when Σ undergoes transitions.

(c) The variables v and m change their values only when Σ
and C are both at stable states, and then only one at a

time.

According to Condition 1.(b), C must be designed so that

it commences transitions only after verifying Σ has reached a

stable pair, and must adopt a stable pair immediately prior to

providing the control input u to Σ. Similarly, the fault detector

D must generate the fault indicator signal m only when both

Σ and C are at stable states and v does not change its value. C
and D will be designed so as to satisfy all these requirements

(Condition 1.(c)). The fundamental mode operation assures

that all transitions of Σc are unambiguous and deterministic.

III. FAULT DETECTOR

A. Structure of Fault Detector

Consider a state–input pair �zi, wi� at which Σ may

experience the permanent state transition fault fi. Since the

moment that fi occurs to Σ is indeterminate in general, we

must examine as below all the possible instances to derive

detectability.

(i) First, assume that Σ has been staying at a stable pair

�zi, v� with v � U�zi� when the fault fi happens. The

fault occurrence is not perceived at this instant because

no explicit change of the system variables is observed.

Suppose further that the external input changes to wi.

Were it not for the fault fi, Σ would go through the

normal stable transition from zi to s�zi, wi�. With the

incidence of fi, however, Σ does not respond to wi; it

is stuck at zi unless a fault-tolerant control scheme is

activated. If the fault is not recovered immediately, further

change of the external input would drive Σ to an incorrect

next stable state, possibly leading to total breakdown of

the machine.

(ii) Next, assume that for a transient pair �x,wi� with x � zi,
zi is an element of τ�x,wi� where τ�x,wi� is defined

in (1). This implies that Σ passes through the transient

pair �zi, wi� during the course of the stable transition

from x to s�x,wi�. Note that s�x,wi� � s�zi, wi�
if zi � τ�x,wi�. If fi has occurred before Σ begins

this transition, Σ falls into zi instead of reaching the

next stable state s�x,wi�. Likewise, further change of

the external input would cause incorrect subsequent

behaviors.

In both (i) and (ii), the result of the fault occurrence is the

same: Σ does not respond to the last changed variable, either

it is zi or wi. In case (i), for instance, if Σ has been staying

at the stable state zi, it does not carry out the innate transition

from zi to f�zi, wi� in response to the changed input wi after

the fault occurrence. Thus we can know the occurrence of fi
by measuring the dead-lock time that lapses away from the

instant that the last changed variable of �zi, wi� enters Σ. If

the dead-lock time is greater than the prescribed threshold, we

regard that fi occurs.

The fault detector D in Fig. 1 plays the role of detecting

faults using the foregoing criterion. It records the entrance time

of the last changed variable among zi and wi, and it measures

the duration during which neither the state nor input changes

its value after the entrance time of the last changed variable.

The fault indicator signal m is generated by the following

function.

ν : X �A� T � �0, 1	

m � ν�x, v, t� :�

�
1 �x, v� � H and t 
 Th

0 otherwise
(2)

where t is the measured dead-lock time and Th is the

pre-determined threshold. Consider again case (i) where wi

enters Σ that has been stuck at zi by the fault fi. In view

of Fig. 1, D records the entrance time of wi and measures

the dead-lock time t thereafter. If fi does not occur, Σ would

transfer to f�zi, wi� instantaneously and the state feedback

x would change to f�zi, wi� right after the entrance of wi.

According to (2), we have

ν�zi, wi, t� � 0 � t � Th

ν�f�zi, wi�, wi, t� � 0 � �f�zi, wi�, wi� � H.

Hence the fault indicator signal m remains 0. On the other

hand, after the occurrence of fi, the dead-lock time t is

prolonged indefinitely. At the moment that t becomes equal to

Th, D generates the indicator signal of fault detection, namely

m � 1. The fault detection procedure in case (ii) is analyzed

in a similar manner. Recalling that Tv is the minimum interval

between two consecutive external inputs, we must select Th

such that

Th  Tv.
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Otherwise, the external input might change its value before

the dead-lock time accumulates to the threshold value Th.

B. Fault Tolerant Control

We first review the existence condition and the operation

of corrective controllers solving model matching problems

addressed in the prior work [4]. The objective is to design

a controller C so that the closed-loop system Σc in Fig. 1

(without D) can transfer from a state z to the desired state z�

in response to an external input a. This implies that the next

stable state of �z, a� is not equal to z�, i.e., s�z, a� � z�, or

�z, a� may not be even a valid pair of Σ. In the framework of

corrective control, the necessary and sufficient condition for

realizing the desired stable transition from z to z� is that z� is

stably reachable from z [4], that is,

�Σc : z � z�� � (3)

��α 	 u1 
 
 
uk � A� s.t. s�z, α� 	 z��.

C utilizes α to make a correction trajectory from z to z�.
Under the principle of fundamental mode operations, Σ must

stay at the stable state z when the external input changes to

a (see Condition 1.(a)). In view of Fig. 1, C suppresses the

incoming input a and instead generates the first input character

u1 of α. Σ then transfers to the next stable state s�z, u1�.
Receiving s�z, u1� as the state feedback, C undergoes its

own state transition and generates the second character u2,

in response to which Σ moves to the second next stable state

s�s�z, u1�, u2� and so on. The interaction between C and Σ is

conducted very fast due to the lack of a synchronizing clock.

Hence the closed-loop system Σc seems to move from z to

z� instantaneously in response to a, which accomplishes the

objective of model matching.

The condition (3) is equally applied to fault-tolerant control

for permanent state transition faults with little modification.

We can regard fault recovery as another model matching

problem. When we detect an occurrence of fi by observing

that Σ is stuck at the transient state zi longer than Th, a

control law must be activated that takes Σc immediately toward

the desired state s�zi, wi�. The existence condition for the

controller is easily derived from (3) as

�αi � A� such that

s�zi, αi� 	 s�zi, wi� and αi � wi, �wi � Wi. (4)

αi � wi means that the correction trajectory must detour the

faulty transient pair �zi, wi�. The procedure of the correction

procedure will be constructed in a similar manner to the

previous results [11], [14].

IV. SUMMARY

We have presented a corrective control scheme for

asynchronous sequential machines with permanent state

transition faults. Main consideration is devoted to proposing

a fault detection and tolerance scheme for permanent state

transition faults. Necessary and sufficient conditions for the

existence of the fault detector and corrective controller are

analyzed in the framework of corrective control.
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Bimetallic Cu/Au Nanostructures and Bio-
Application

Si Yin Tee

   Abstract—Bimetallic nanostructures have received tremendous
interests as a new class of nanomaterials which may have better
technological  usefulness  with  distinct  properties  from  those  of
individual atoms and molecules or bulk matter. They excelled over
the monometallic counterparts because of their improved electronic,
optical  and  catalytic  performances.  The  properties  and  the
applicability of these bimetallic nanostructures not only depend on
their  size and shape,  but also on the composition and their  fine
structure. These bimetallic nanostructures are potential candidates
for bio-applications such as biosensing, bioimaging, biodiagnostics,
drug delivery, targeted therapeutics, and tissue engineering. Herein,
gold-incorporated copper (Cu/Au) nanostructures were synthesized
through the controlled disproportionation of Cu⁺-oleylamine complex
at 220 ºC to form copper nanowires and the subsequent reaction
with Au³⁺ at different temperatures of 140, 220 and 300 ºC. This is to
achieve their  synergistic  effect  through the combined use of  the
merits of low-cost transition and high-stability noble metals. Of these
Cu/Au  nanostructures,  Cu/Au  nanotubes  display  the  best
performance  towards  electrochemical  non-enzymatic  glucose
sensing, originating from the high conductivity of gold and the high
aspect  ratio  copper  nanotubes  with  high  surface  area  so  as  to
optimise  the  electroactive  sites  and  facilitate  mass  transport.  In
addition to high sensitivity and fast response, the Cu/Au nanotubes
possess high selectivity against interferences from other potential
interfering  species  and  excellent  reproducibility  with  long-term
stability. By introducing gold into copper nanostructures at a low
level of 3, 1 and 0.1 mol% relative to initial copper precursor, a
significant electrocatalytic enhancement of the resulting bimetallic
Cu/Au nanostructures starts to occur at 1 mol%. Overall, the present
fabrication of stable Cu/Au nanostructures offers a promising low-
cost  platform  for  sensitive,  selective,  reproducible  and  reusable
electrochemical sensing of glucose.

  Keywords—bimetallic,  electrochemical  sensing,  glucose
oxidation,  gold-incorporated  copper  nanostructures
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Hydrogen is expected to play a key role in the transition towards a low-carbon economy, especially within the transport sector,

the energy sector and the (petro)chemical industry sector. However, the production and use of hydrogen only make sense if the

production and transportation are carried out with minimal impact on natural resources, and if greenhouse gas emissions are

reduced in comparison to conventional hydrogen or conventional fuels. The CertifHy project, supported by a wide range of key

European industry leaders (gas companies, chemical industry, energy utilities, green hydrogen technology developers and

automobile manufacturers, as well as other leading industrial players) therefore aims to: 1. Define a widely acceptable

definition of green hydrogen. 2. Determine how a robust Guarantee of Origin (GoO) scheme for green hydrogen should be

designed and implemented throughout the EU. It is divided into the following work packages (WPs). 1. Generic market

outlook for green hydrogen: Evidence of existing industrial markets and the potential development of new energy related

markets for green hydrogen in the EU, overview of the segments and their future trends, drivers and market outlook (WP1). 2.

Definition of “green” hydrogen: step-by-step consultation approach leading to a consensus on the definition of green hydrogen

within the EU (WP2). 3. Review of existing platforms and interactions between existing GoO and green hydrogen: Lessons

learnt and mapping of interactions (WP3). 4. Definition of a framework of guarantees of origin for “green” hydrogen:

Technical specifications, rules and obligations for the GoO, impact analysis (WP4). 5. Roadmap for the implementation of an

EU-wide GoO scheme for green hydrogen: the project implementation plan will be presented to the FCH JU and the European

Commission as the key outcome of the project and shared with stakeholders before finalisation (WP5 and 6). Definition of

Green Hydrogen: CertifHy Green hydrogen is hydrogen from renewable sources that is also CertifHy Low-GHG-emissions

hydrogen. Hydrogen from renewable sources is hydrogen belonging to the share of production equal to the share of renewable

energy sources (as defined in the EU RES directive) in energy consumption for hydrogen production, excluding ancillary

functions. CertifHy Low-GHG hydrogen is hydrogen with emissions lower than the defined CertifHy Low-GHG-emissions

threshold, i.e. 36.4 gCO2eq/MJ, produced in a plant where the average emissions intensity of the non-CertifHy Low-GHG

hydrogen production (based on an LCA approach), since sign-up or in the past 12 months, does not exceed the emissions

intensity of the benchmark process (SMR of natural gas), i.e. 91.0 gCO2eq/MJ.
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CO2 Adsorption on the Activated Klaten-
Indonesian Natural Zeolite in a Packed Bed

Adsorber
Sang Kompiang Wirawan, Chandra Purnomo

   Abstract—Carbon dioxide (CO2) adsorption on the activated
Klaten-Indonesian natural zeolite (AKINZ) in a packed bed adsorber
has been studied. Experiment works consisted of acid activation and
adsorption experiments. The natural zeolite sample was activated
using 0.3 M HCl at the temperature of 353 K. In the adsorption
experiments the feed gas concentrations were 40 and 80 % CO2 in
helium within various temperatures of  303;  323 and 373 K.  The
experiments  were  conducted  by  using  transient  step  change
adsorption and 20 % Ar/He tracer experiment was conducted to
measure dispersion and time lag effect of the packed bed system. A
mathematical model of CO2 adsorption had been set up by assuming
plug  flow;isothermal;isobaric  and  no  gas  film  mass  transport
resistance. Single site Langmuir physisorption and Maxwell Stefan
mass transport in micropore were applied. All the data were then
optimized to get the best value of modified fitted parameter. The
model was in a good agreement with the experiment data. Diffusivity
tended to increase by increasing temperatures.

  Keywords—adsorption,  Langmuir,  Maxwell-Stefan,  natural
zeolite, surface diffusion
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1 
Abstract—This study provides a regeneration protocol for 

Treculia africana Decne (an endangered plant) through embryo 
culture. Mature zygotic embryos of T. africana were excised from the 
seeds aseptically and cultured on varied strengths (full, half and 
quarter) of Murashige and Skoog (MS) basal medium supplemented. 
All treatments experienced 100±0.00 percent sprouting except for 
half and quarter strengths. Plantlets in MS full strength had the 
highest fresh weight, leaf area, and longest shoot length when 
compared to other treatments. All explants in full, half, quarter 
strengths and control had the same number of leaves and sprout rate. 
Between the treatments, there was a significant difference (P>0.05) in 
their effect on the length of shoot and root, number of adventitious 
root, leaf area, and fresh weight. Full strength had the highest mean 
value in all the above-mentioned parameters and differed 
significantly (P>0.05) from others except in shoot length, number of 
adventitious roots, and root length where it did not differ (P<0.05) 
from half strength. The result of this study indicates that full strength 
MS basal medium offers a better option for the optimum growth for 
Treculia africana regeneration in vitro. 

 

Keywords—Medium strengths, Murashige and Skoog, Treculia 
africana, zygotic embryos. 

I. INTRODUCTION  

RECULIA africana Decne, commonly called African 
breadfruit (also known as “Ukwa” by the Igbo tribe), is a 

member of the taxonomic family Moraceae, genus Treculia 
and a multipurpose tree crop in Nigeria and Africa as a whole 
[1]. Propagation is by seed, but it can also be propagated 
vegetatively through cuttings and shield grafting. The seeds 
are highly nutritious and constitute a cheap source of vitamins, 
minerals, proteins, carbohydrates, and fats [2]. Despite its 
importance, little or no effort has been made to propagate the 
species as this valuable plant is being lost because of 
deforestation and urbanization, and nothing is being done 
about replanting the species. This, however, results in the 
plant declining at an alarming rate, and thus, needs priority 
conservation. This decline is due to non-improvement and 
non-cultivation of the species since it takes ten years or more 
to fruit. Hence, the need for mass propagation is necessary [3].  

Plant tissue culture, precisely embryo culture, has been 
found to be the best means of mass propagating for the 
declining plants. Zygotic embryo culture is a technique which 
involves isolating and culturing of immature or mature zygotic 
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uche.okafor1287@unn.edu.ng). 

embryos on a nutrient media under aseptic conditions. This 
technique helps in understanding the concepts related to 
nutrient requirements of the growing zygotic embryo. 
Murashige and  

Skoog (MS) medium is a plant basal medium mainly used 
in the laboratory for the cultivation of plant cell in vitro. It is 
the most widely used culture medium because most plant cell 
cultures react to it favorably. It is classified as a high salt 
medium in comparison to other formulations with high level 
of nitrogen, potassium, and some of the micro nutrients, 
particularly boron and manganese [4].  

Different studies have been conducted on growth response 
of T. Africana seeds to the factors such as organic nutrient 
(poultry manure) [5], storage method [6], [7], but there is no 
literature as regards in vitro (seed or embryo) growth of the 
plant.  

Thus, the objective of this study is to establish an in vitro 
regeneration protocol from the mature zygotic embryo explant 
of Treculia africana seeds in varied strengths of MS 
(Murashige and Skoog) basal medium. 

II. MATERIALS AND METHODS 

A. Site of Experiment 
This study was conducted at the Tissue Culture and 

Molecular Biology Laboratory of the National Biotechnology 
Development Agency (NABDA) located at University of 
Nigeria, Nsukka.  

B. Source of Explant 
Mature fruits (Fig. 2) of Treculia africana Decne. were 

collected from a tree (Fig. 3) in Umunkpume, Orba in Udenu 
Local Government Area of Enugu state. They were identified 
in the Herbarium of Department of Plant Science and 
Biotechnology, University of Nigeria, Nsukka. The seeds (Fig. 
4) were manually separated from fruits and were soaked in 
water for 24h then were dissected to excise the embryos which 
served as the explants for the study. Embryo excision was 
done under a dissecting microscope. Embryo explants were 
measured between 1.1 and 1.5 cm. 

C. Stock Solutions  
Stock solutions (macro elements-stock A, CaCl2- stock B, 

Na2EDTA-stock C, micro element- stock D, Myo-inositol- 
stock E, Vitamins- stock F) of [4] were used to formulate MS 
medium (full strength), while the composition of various stock 
solutions A-F was divided into two and four for ½ and ¼ MS 

Comparative Growth Rates of Treculia africana 
Decne: Embryo in Varied Strengths of Murashige 

and Skoog Basal Medium 
Okafor C. Uche, Agbo P. Ejiofor, Okezie C. Eziuche 

T
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medium, respectively. Appropriate volumes of stock solutions 
were measured and transferred to a beaker containing 700 ml 
of distilled water. Sucrose (3% w/v) was added to the media. 
The pH of the medium was adjusted to 5.8 with 1M NaOH or 
HCL, and each medium was solidified by using Fluka agar at 
7.0 gl-1 prior to autoclaving by steam sterilization at 103 kN 
M-2 pressure and 121 °C for 15 mins. The embryos were 
cultured singly in Pyrex test tubes at 27±2 °C under 16h light/ 
8h dark photoperiod at a photon flux density of 60 µmol m-2S-1 
provided by cool white fluorescent tubes. All operations 
starting from the preparation of explants to establishment of 
cultures were carried out in a Laminar flow hood previously 
kept sterile by exposure to ultraviolet light for 30 min. The 
cultured embryos were left to grow for three weeks after 
which they were scored for the requisite growth parameters. 
Ten replicate tubes containing an embryo each were randomly 
selected under each treatment and scored for the following: 
percent sprouting (%), sprout rate (sprout rate is obtained as 
the reciprocal of the number of days to 50% sprouting), mean 
length of shoots and roots, mean fresh weight of sprouts 
produced, number of roots and area of leaves produced in 
culture. 

D. Experimental Design and Statistical Analysis 
This study was carried out in a completely randomized 

design that involves four treatments (full MS, ½ MS, ¼ MS 
and control) with ten cultures per treatment for each of the 
basal medium. Embryos were cultured one per vessel. One-
way analysis of variance (ANOVA) was used to analyze data 
collected from the germination studies. Gen-Statistical 
package was used for the data computation. Treatment means 
were tested for significance (P<0.05) by using least significant 
difference (LSD). Error bars were represented at 5% value. 

III. RESULTS AND DISCUSSION 

Sprouting of the zygotic embryos started within 2-3 days of 
inoculation. The embryo (Fig. 5), which appeared white in 
colour from the onset, enlarged and began to turn green 
leading to the emergence of radicle from the radicular end and 
plumule from the plumular end within 3 days in culture. The 
radicle and plumule finally resulted in the root and new shoot, 
respectively. The addition of sucrose to the cultures was 
necessary for autotrophy as seen in this study. Since 
embryonic axis turned from white to green about 3 days from 
the time of inoculation, this, however, indicates that 
photosynthesis may have taken place. This is a clear 
manifestation of a transition from semiautotrophy to full 
autotrophy, which is a characteristic of in vitro systems. In 
mature plants (in vivo), photosynthesis takes place in the green 
leaves under favourable conditions of light intensity, 
temperature, water, and carbon (IV) oxide. Green plants are 
self-dependent because they can synthesize their own food 
materials. Leaves generally appear green because the 
wavelengths of light from the red and blue regions of the 
visible spectrum excite the chloroplast electrons, and unused 
green light is reflected [8]. 

The results obtained in the germination studies showed 
different MS salt strengths (full, half and quarter) (Figs. 6-8) 
had significant effect on the growth and development of 
Treculia africana cultured in vitro. Varied responses in terms 
of embryo sprouting and plantlet development were observed 
in the three treatments including the control (Fig. 9). For 
percent sprouting, explants in both full strength and control 
treatment had 100±0.00, while half and quarter strengths had 
94±0.32 and 87±0.42, respectively. The observation where all 
treatments had above 50% sprouting is in agreement with the 
findings made by [9]. The healthy seeds do not really need 
supplementary nutrients to germinate as they can do well with 
the nutrient materials from their endosperm and sometimes 
cotyledon. In addition, supplementing the basal medium with 
carbon source (sucrose) at 3% in all the media may have also 
caused the explants to sprout including the one devoid of 
mineral nutrient (control). Full strength was found to have the 
longest root (5.00±0.54 cm), average number of adventitious 
roots 18.30±1.44 as well as maximum fresh weight of 0.10± 
0.00 g. In addition, it had the highest leaf area 1.11±0.17 cm2 
and longest shoot length 2.60±0.30 cm when compared to the 
explants cultured on half strength, quarter strength, and the 
control (Table I). Also, it was obvious from the data that 
quarter strength MS medium gave the lowest results in root 
length (3.20±0.41), leaf area (0.67±0.93 cm2), number of 
adventitious root (12.80±1.95), fresh weight (0.89±0.01), and 
shoot length (1.91±0.14). The explants in all the treatment had 
the same number of leaves 2.00±0.00 and the same sprout rate 
of 0.33±0.00. Generally, the obtained results indicate that full 
strength MS medium improved in most growth parameters 
investigated. This is in line with the work of [10] which 
reported that among the different strengths of media, the 
highest growth (shoot height and number, leaf area and 
number, root length and number) was recorded in apple 
rootstocks (MM106 and B9) shoots grown in full strength MS 
medium for 30-60 days, while the above mentioned 
parameters were lowest when the shoots of both rootstocks 
were grown on quarter strength for the same duration. 
Moreover, the obtained results also agreed with [11] on 
Cymbidium aloifolium (L.) Sw. and [12] on Prunus ameniaca. 
However, in contrast to these findings, [13] reported that 
reduction of major salts to half strength improved the 
germination percentage of zygotic embryos in Givotia 
rottleriformis.  

IV. CONCLUSION 

T. Africana, an important forest tree species from both 
economical and ecological perspectives has great potentials of 
enhancing rural livelihoods and national food security. 
Therefore, contentious effort made in this study to ascertain 
the basal medium necessary for its growth ushers the 
preliminary steps in developing appropriate conservation 
measures for this highly valuable plant. These results as 
described in this study have the potentials for the mass 
production and shortening the germination time required to 
obtain Treculia africana plantlets. The plantlets, after 
hardening, would be raised ex vitro for ensuring a steady 
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supply of seeds important for food and other products 
derivable from it.  

 

 
TABLE I 

LEAF AREA, SHOOT LENGTH, NUMBER OF ADVENTITIOUS ROOT, ROOT LENGTH AND FRESH WEIGHT OF TRECULIA AFRICANA EMBRYO EXPLANTS IN VARIED 

STRENGTHS OF MS (1962) MEDIUM 

Treatments Number of Leaves Leaf Area (cm2) Number of Root Root Length (cm) Fresh Weight (g) Shoot Length (CM)

Full MS medium 2.00 ± 0.00a 1.11± 0.17c 22.40 ± 3.11b 5.24 ± 0.54b 0.22 ± 0.08b 2.60 ± 0.30c

½ MS medium 2.00 ± 0.00a 0.77 ±0.13b 18.30 ±1.44a,b 5.00 ± 0.54b 0.10 ± 0.01a 2.37 ± 0.12b,c

¼ MS medium 2.00 ± 0.00a 0.67 ±0.93b 12.80 ± 1.95a 3.20 ± 0.41a 0.89 ± 0.01a 1.91 ± 0.14b

Control 2.00 ± 0.00a 0.02 ± 0.00a 12.70 ± 1.27a 2.61 ± 0.35a 0.53 ± 0.00a 0.68 ± 0.15a

Different superscript lowercase letters within column indicate significant difference among treatments (Duncan’s new multiple range test P≤0.05). 
 

 

Fig. 1 Time course in percent sprouting of Treculia africana plantlets 
in varied strengths of Murashige and Skoog basal medium 

 

 

Fig. 2 Fruits of Treculia africana Decne (0.2) 
 

 

Fig. 3 Treculia africana Decne tree (0.002) 

 

Fig. 4 Seeds of Treculia africana Decne (0.2) 
 

 

Fig. 5 Embryos of Treculia africana Decne (0.2) 
 

 

Fig. 6 21 day-old plantlets of Treculia africana in full strength MS 
medium 
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Fig. 7 21 day-old plantlets of Treculia africana in half strength MS 
medium 

 

 

Fig. 8 21 day-old plantlets of Treculia africana in quarter strength 
MS medium 

 

 

Fig. 9 21 day-old plantlets of Treculia africana in control treatment 
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Abstract—Vegetable oils are produced from numerous oil seed 

crops. While all vegetable oils have high energy content, most require 

some processing to assure safe use in internal combustion engines. 

Some of these oils already have been evaluated as substitutes for 

diesel fuels. In the present research work Bitter Apricot kernel oil 

was employed as a feedstock for the production of biodiesel. The 

physico-chemical properties of the Bitter Apricot kernel oil methyl 

ester were investigated as per ASTM D6751. From the series of 

engine testing, it is conclude that the brake thermal efficiency (BTE) 

with biodiesel blend was little lower than that of diesel. BSEC is 

slightly higher for Bitter apricot kernel oil methyl ester blends than 

neat diesel. For biodiesel blends, CO emission was lower than diesel 

fuel as B 20 reduced CO emissions by 18.75%. Approximately 11% 

increase in NOx emission was observed with 20% biodiesel blend. It 

is observed that HC emissions tend to decrease for biodiesel based 

fuels and Smoke opacity was found lower for biodiesel blends in 

comparison to diesel fuel. 

 

Keywords— Biodiesel, Transesterification, Bitter Apricot Kernel 

oil, Methyl esters, Performance and Emission testing, Diesel engine 

.  

I. INTRODUCTION 

egetable oils were used as fuel for diesel engines to some 

extent since the invention of the compression ignition 

engine by Rudolf Diesel in the late 1800`s. During the 

early stages of the diesel engine, strong interest was shown in 

the use of vegetable oils as fuel but this interest declined in the 

late 1950’s after the supply of petroleum products become 

abundant [1]. During the early 1970’s, oil shock, however, 

caused a renewed interest in vegetable oil fuels. This interest 

evolved after it became apparent that the world’s petroleum 

reserves were declining. At present, in order to replace a part 

of petroleum based diesel usage, the use of vegetable oils 

derived biodiesel has been starting in many countries. 

Vegetable oils are renewable energy source and significant 

environmental benefit can be derived from the combustion of 

vegetable oil based biodiesel rather than petroleum based 
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diesel fuels. Mostly, biodiesel is prepared from oils like 

soybean, rapeseed, sunflower, safflower, etc. throughout the 

world [2]. These oils are essentially edible in nature. When 

biodiesel is produced from refined edible oils, feedstock cost 

contributes more than 88% to the cost of biodiesel [3]. Few 

attempts have been made for producing biodiesel with non-

edible oils like karanja and jatropha, especially in India [4]. 

However, there remain a number of other tree based oilseeds 

with an estimated annual production potential of more than 20 

Mt [4]. These oils have great potential to make biodiesel for 

supplementing other conventional sources.  

• Production of biodiesel from Bitter Apricot Kernel 

oil. 

• Determination of important Physico-chemical 

properties of produced biodiesel. 

• Conducting exhaustive experiments on the diesel 

engine test rig to evaluate performance and emission 

characteristics of biodiesel-diesel blends and 

comparison with baseline data of diesel fuel. 

  

II.   MATERIALS AND METHODS 

In the present work Bitter Apricot kernel oil (FFA <2%) 

is used for Biodiesel production. As the oil has low Free Fatty 

Acid (FFA), so it is suitable for biodiesel production through 

direct transesterification reaction. 

 

A. Transesterification of Bitter Apricot kernel oil 

 

Transesterification has been done to produce 

biodiesel. Transesterification is also known as alcoholysis. A 

mixture of bitter apricot kernel oil and methanol mixed with 

potassium hydroxide (used as catalyst) are heated and 

maintained at 60ºC, while the solution is continuously stirred 

with the help of magnetic stirrer. Catalyst concentration, 1% 

(% wt. / wt. of oil) and molar ratio of, 6:1 (alcohol: oil) is 

used. Time taken in transesterification reaction is s to 60 

minutes. When the reaction is over, product is poured into 

separating funnel. Two distinct layers are formed; the lower 

layer is of glycerin and the upper layer of ester. The glycerol 

formed is removed by density separation. The upper layer 

(ester) is separated out, washed with mild water and then 

heated to 110ºC to remove any moisture present in the 

biodiesel. This process increases the volatility and decreases 

the viscosity of the oil, making it similar to the diesel fuel in 

these characteristics. 
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B. Bitter Apricot kernel oil biodiesel properties 

 

Measured physico-chemical properties of bitter 

apricot kernel oil biodiesel are shown in table 1 

 
TABLE 1.  

MEASURED PROPERTIES OF BITTER APRICOT KERNEL OIL BIODIESEL 

Property ASTM 

Method 

Value 

Acid Number (mg 

KOH/gm) 

D 664 0.10 

Density @ 15°C 

(gm/cm3) 

D 1298 0.88 

Kinematic Viscosity 

@ 40°C (cSt) 

D 445 4.32 

Calorific Value 

(MJ/kg) 

 39.5 

Flash Point (°C) D 93 115 

Ester Content (%) EN 

14103 

95 

 

C. Diesel engine test rig 

 

A kirloskar made, single cylinder, water cooled, 

direct injection diesel engine is selected for the present 

research work, which is primarily used for agricultural 

activities and household electricity generation. Specifications 

of Diesel engine are shown in Table 2. 

TABLE 2.  
SPECIFICATIONS OF THE DIESEL ENGINE 

Make Kirloskar 

Model TV 1 

Rated Brake Power 

(kW) 

5.2 kW @ 1500 rpm 

Rated Speed (rpm) 1500 

Number of Cylinder One 

Bore x Stroke (mm) 87.5 x 110 

Displacement volume 

(cc) 

661 

Compression Ratio 17.5:1 

Cooling System Water Cooled 

Fuel Injection  23° before TDC 

 

III.  RESULTS AND DISCUSSION 

The first part deals with the results of various tests 

conducted for physico-chemical characterization of biodiesel 

and diesel fuel. The second part discusses the results of 

performance and emission analysis on diesel engine. 

 

A.  Evaluation of physico-chemical properties 

 

All the fuels, namely neat diesel and diesel- bitter 

apricot kernel oil biodiesel blends were analyzed for several 

physical, chemical properties. Density and viscosity of 

biodiesel- diesel blends were found to be higher than those of 

diesel fuel. Blending of biodiesel derived from bitter apricot 

kernel oil in diesel reduces calorific value of the blend due to 

lower heating value of biodiesel. Table 3 shows the Physico-

Chemical properties of fuels used in engine: 

 
TABLE 3.  

PHYSICO- CHEMICAL PROPERTIES OF FUEL USED 
 

Sample 
Density 

(g/cm3) 

K.V. 

(cSt) 

Cal. Val. 

(MJ/kg) 

Flash 

Point 

(°C) 

Diesel 0.85 2.95 42 65.5 

B 10 0.855 3.087 41.75 70.5 

B 20 0.857 3.224 41.5 75.5 

B 30 0.86 3.361 41.25 80.5 

B 50 0.865 3.635 40.75 90.5 

 

B.  Performance Characteristics 

 

The performance characteristics of the test engine on 

neat diesel and biodiesel- diesel blends are summarized 

below:- 

 

a.  Brake Thermal Efficiency 

 

 

Fig. 1 Variation of Brake thermal efficiency with Engine load 

 

The variation of brake thermal efficiency with respect to 

engine load for different test fuels is shown in Figure 1. In all 

the cases, brake thermal efficiency has the tendency to 

increase with increase in applied load reaching a maximum 

somewhere at 80 per cent load and then decreases. The peak 

brake thermal efficiency in case of diesel, B10, B20, B30 and 

B50 are 34.1%, 33.6%, 33%, 32.4% and 31% respectively. It 

can be seen that brake thermal efficiency with biodiesel blend 

was little lower than neat diesel fuel [5-7]. 
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b.  Brake Specific Energy consumption 

 

Brake specific energy consumption (BSEC) is an ideal 

parameter for comparing engine performance of fuels having 

different calorific values and densities. The variation of BSEC 

with engine load for different test fuels is shown in Figure 2. It 

is observed that for all the fuels, the BSEC decreases with 

increase in load. This is due to higher percentage increase in 

brake power with load as compared to increase in the fuel 

consumption. For biodiesel and its blend the BSEC is slightly 

higher than diesel fuel. This is due to lower calorific value 

with increase in biodiesel percentage in the blends [8]. 

 

  

 

 

 

 

 

 

 

 

 

 

Fig. 2 Variation of Brake specific energy consumption with Engine 

load 

c.   Exhaust temperature 

Figure 3 shows the variation of exhaust gas 

temperature with engine load for diesel and biodiesel- diesel 

blends. The results show that the exhaust gas temperature 

increases with the increase in load for all the test fuels. The 

amount of fuel injected increases with the engine load in order 

to maintain the power output and hence the heat release and 

the exhaust gas temperature rise with increase in load. Exhaust 

gas temperature is an indicative of the quality of combustion 

in the combustion chamber. At all loads, diesel was found to 

have the lowest temperature and the temperature for the 

different blends showed the upward trend with increasing 

concentration of biodiesel in the blends [5,6]. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3 Variation of Exhaust gas temperature with Engine load 

 

C.  Emission Characteristics 

The emissions characteristics of the test engine on 

neat diesel and biodiesel- diesel blends are summarized in this 

section. 

 

a. CO Emissions 

Figure 4 shows the CO emissions of the diesel fuel 

and blends of biodiesel. CO is an intermediate combustion 

product and is formed mainly due to incomplete combustion 

of fuel. If combustion is 

Fig. 4 Variation of CO emission with Engine load 
 

 b.  CO2 Emissions 

 

Figure 5 compares the CO2 emissions of various test 

fuels. The CO2 emission increases with increase in load, as 

richer air- fuel mixture burns at higher loads. The biodiesel- 

diesel blends emits more amount of CO2, as compared to neat 

diesel operation. Due to inbuilt oxygen in biodiesel, more 

amount of CO2 in exhaust emission is an indication of the 

complete combustion of fuel. This supports the higher value of 

exhaust gas temperature. The CO2 emission using neat diesel 

as fuel is lower because of the inferior combustion as 

compared to biodiesel blends [5-6]. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 5 Variation of CO2 emission with Engine load 
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c. NOx Emissions 

The variation of NOx emission for different fuels is 

indicated in Figure 6. Naturally NOx emission increases with 

the increase in load. It is well known that nitrogen is an inert 

gas, but it remains inert up to a certain temperature (1100 °C) 

and above this level, it does not remain inert and participate in 

chemical reaction. At the end of combustion, gas temperature 

inside cylinder arises around 1500 °C. At this temperature, 

oxidation of nitrogen takes places in presence of oxygen inside 

the cylinder. So with increasing load more fuel burns which 

lead to higher combustion temperature thus higher NOx 

formation takes place. NOx level was higher for biodiesel 

blends than diesel fuel at the same load. This can be explained 

due to the presence of extra oxygen in the molecules of 

biodiesel blends. This additional oxygen was responsible for 

higher NOx emission [5-7, 9].  Around 11% increase in NOx 

emission was observed with 20% biodiesel blend at full load. 

Fig. 6 Variation of NOx emission with Engine load 

                              

d.  HC Emissions 

Fig 7 Variation of HC emission with Engine load 

 

Figure 7 depicts the variation of HC emissions for different 

fuels with load. It can be seen that hydrocarbon emissions tend 

to increase for all fuels with increasing load. This is because 

of less oxygen available for the reaction when more fuel is 

injected into the engine cylinder at high engine load which 

makes the fuel mixture to becom e very rich at certain points 

in combustion chamber. As a result, proper combustion does 

not take place at those points and fuel goes off in the exhaust 

as hydrocarbons. It can also be seen that with increasing 

amount of biodiesel in blends, HC emissions tend to decrease 

and are lower compared to diesel fuel. This is due to inbuilt 

oxygen content in biodiesel which is responsible for more 

complete combustion [10- 12]. 

 

 

e.   Smoke opacity 

 

The variation of smoke opacity with engine load for 

diesel fuel and biodiesel blends is shown in Figure 8. It can be 

seen that smoke is high mainly at high power outputs for all 

the fuels. High loads imply that more fuel is injected into the 

combustion chamber and hence incomplete combustion of fuel 

is enhanced. Reduction of smoke emissions for different 

biodiesel based fuels in comparison to diesel fuel has 

been achieved for all load conditions [13]. 

 

 

 

 

 

 

 

 

 

 

 

            

  

 

 
Fig 8 Variation of smoke opacity with Engine load 

 

IV. CONCLUSIONS 

 

The bitter apricot kernel oil was taken as a feedstock in 

the present research work mainly to evaluate the potential 

suitability of bitter apricot kernel oil for conversion into 

biodiesel and subsequent engine application. From the series 

of exhaustive experiments, the following conclusions can be 

derived. 

•••• The brake thermal efficiency with biodiesel blend was 

little lower than that of diesel. The slight reduction of 

brake thermal efficiency with increase of biodiesel 

content in blends can be attributed to lower heating value, 

high viscosity. 

•••• The BSEC decreases with increase in load. For B5, B10, 

B20, B30 and B50 the BSEC is slightly higher than neat 

diesel. 

•••• The exhaust gas temperature increases with the increase 

in load for all the test fuels. At all loads, diesel was found 

to have the lowest temperature and the temperature for the 
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different blends showed the upward trend with increasing 

concentration of biodiesel in the blends. 

•••• CO emission is found to increase with increase in load for 

all test fuels. For biodiesel blends, CO emission was 

lower than diesel fuel as B 20 reduced CO emissions by 

18.75% at full load. 

•••• The biodiesel- diesel blends emits more amount of CO2, 

as compared to neat diesel operation. 

•••• The NOx level was higher for biodiesel blends than 

conventional diesel fuel. Approximately 11% increase in 

NOx emission was observed with 20% biodiesel blend at 

full load. 

•••• It is observed that HC emissions tend to decrease for 

biodiesel based fuels. It was also seen that as 

concentration of biodiesel in biodiesel- diesel blends 

increases, a downward trend in HC emission is observed. 

•••• Smoke opacity was found lower for biodiesel blends in 

comparison to diesel fuel. 

 

It can be concluded from the research work that B20 blend can 

be successfully used in Diesel engine without sacrificing much 

performance and improve emissions. 
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A B S T R A C T
Nanoparticles with PbS core of 12 nm and shell of
approximately 3 nm were synthesized at PbS:ZnS ratios of
1.01:0.1 using Merca Ptopropionic Acid as stabilizing agent.
PbS/ZnS nanoparticles present a dramatically increase of
Photoluminescence intensity, confirming the confinement of
the PbS core by increasing the Quantum Yield from 0.63 to
0.92 by the addition of the ZnS shell.In this case, the synthesis
by microwave method allows obtaining nanoparticles with
enhanced optical characteristics than those of nanoparticles
synthesized by colloidal method.
KEYWORDS: Pbs/Zns, quantum dots, colloidal Method,
microwave.
1-Introduction
During the past decades, quantum confined semiconductor
nanoparticles (quantum dots, QDs) have found widespread
interest in the field of electronics, solar cells, sensors and
diagnostics [1]. In troductionA quantum dot (QD) is composed
of a few hundred to severalthousand atoms, and the size of a
QD typically ranges from 1 to20 nm [2]. They have a wide
range of physical applications such as light-emitting diodes,
biomedical labelling, photo-catalysis, optical wave guide,
photo-conductive devices, solar cells, lasers and sensors [3].
Lead sulfide (PbS) nanoparticles exhibit a large Bohr radius
(18 nm) and a small band gap (0.41 eV), therefore, it is
relatively easy to prepare particles of size smaller than the
Bohr radius that show strong quantum confinement effects.
This effect, besides other properties such as photo
multiplication of charges, makes PbS a semiconductor widely
studied and applied in photovoltaic, bio analytical and micro-
electronic device. PbS nanoparticles are very unstable in
oxidizing conditions and they must be stabilized. One of the
attempts to stabilize PbS nanoparticles is to cover them with
an outer shell of a more stable component [4].
the surface modification of ZnS and PbS by interfacing PbS
on ZnS, and ZnS on PbS, nanoparticles, generating In this way
core–shell nano composites ZnS/PbS and PbS/ZnS by the
colloidal method and varying the amount of shell precursor.
They conclude that the nucleation of ZnS on PbS produces a

core–shell structure, which induces the separation of charge
and enhances the lifetime. The optical, photo physical, and
electronic properties of the generated nanoparticles can be
manipulated by changing the surface environment [5].
Microwave radiation perform selective heating of compounds
in the reaction mixture with a greater reaction and as a
consequence of rates, produce smaller particles with high
homogeneity [5]. Traps Microwave radiation allows a
selective heating of compounds in the reaction mixture with
reaction rate acceleration as a consequence of high heating
rates, obtaining smaller particles with high homogeneity[6]. In
addition, this method has proved to be environmental friendly,
as shorter reaction times are used, compared to the traditional
method, saving energy.
This work present the results of the synthesis of PbS/ZnS
core/shell system by microwave heating and their comparison
with the optical properties of the same material synthesized by
colloidal method the size and under reflux conditions [6].
2- PbS/ZnS Nanoparticles traditional colloidal Method
In a typical synthesis, 50.0 mL of sodium citrate 3.0 mM were
prepared, and then 2.0 mL of PbCl2 30.0 mM and 2.0 mL of
TAA 30.0 mM were added to the reaction vassal. The pH was
adjusted to 7.0 with NaOH 1.0 M. The reaction mixture was
placed under reflux conditions for 30 min, obtaining a dark
brown solution. Then, 1.0 mL of MPA 0.18 M was added to
the PbS previously synthesized, and kept under stirring for 10
minutes; the solution turned to a light brown. After that, 10.0
mL of TAA 1.0 mM were added and pH adjusted to 8.0 with
NaOH. The solution was kept into reflux conditions for 30
min; meanwhile Zn (OAc)2 1.0 mM was added with a
constant flux of 0.3 mL/min. The mixture was kept under
reflux conditions for six hours. The obtained nanoparticles
were centrifuged, washed with acetone and acetonitrile, and
then re-dispersed in water for further characterization [5].
Fig1a shows PbS nanoparticles with an average size of 20 nm
for the PbS synthesized by colloidal method, those particles
form agglomerates with size above 50 nm.fig1c  the particle
size distribution of the PbS synthesized by colloidal method
with a disperse distribution obtained by DSL analysis.
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Figure 1. SEM images and particle size distribution for PbS nanoparticles synthesized by (a, c) colloidal synthesis and (b, d)
microwave synthesis methods for PbS 2 experiment.

3- PbS/ZnS nanoparticles by microwave method

The same experimental conditions as in the traditional method.
In this case the microwave heating was applied on the reaction
mixture in cycles of on/off radiation with a total heating time
of 60 s, Table I show the different heating rates of the
experiments. The microwave system used for the synthesis of
the desired nanoparticles operates at 1100 W, 2.45 GHz,
working at 80% of power under the described conditions (see
Table I). After the microwave exposition, 1.0 mL of MPA
0.18 M was added to the PbS previously synthesized, and it
was kept under magnetic stirring for 10 minutes; the solution
turned light brown. The pH adjusted to 8.0 with NaOH 1.0 M.
The solution was placed into the microwave system and
Zn(OAc)2 and TAA 30.0 mM were added in portions of 2.0
mL during the on/off cycling the total microwave heating time
was 15 min, Table 1 shows the experimental conditions les by
microwave method for the synthesis. The obtained
nanoparticles were centrifuged, washed with acetone and
acetonitrile, and then re-dispersed in water for further
characterization [5].
Fig1b shows nanoparticles synthesized by microwave heating
with an average size of 11 nm. Those particles are interacting
among them in order to form agglomerates of four particles
with an average size of 33 nm. Fig1d shows the particle size
distribution of the PbS synthesized by microwave heating
method acquired by DSL analysis.

Table 1. Heating methods used for the experiments of PbSand

PnS/ZnS nanoparticles synthesized by

microwave method

Size distribution of the PbS synthesized by colloidal method
with a disperse distribution obtained by DSL analysis. The
wide distribution could be attribute to the synthesis method,
since in the colloidal method, the walls of the reactor are
heated by convection or conduction and the center of the flask
filled with the reaction temperature, resulting in a non-
homogeneous temperature profiles within the reaction flask.
This gives different size of the particles and a wide size
distribution. Figure 1b shows an image of nanoparticles
synthesized by microwave heating with an average size of 11
nm. Those particles are interacting among them in order to
form agglomerates of four particles with an average size of 33
nm. Figure 1d shows the particle size distribution of the PbS
synthesized by microwave heating method acquired by DSL
analysis. The distribution for the microwave method is
narrower than the one for colloidal synthesis and it’s centered
around 40 nm, which correspond to the size of the
agglomerates observed by FESEM. Microwave process
induces a rapid and homogeneous heating of the reaction
mixture to the desired temperature, which saves time and
energy because of the faster energy transfer mechanism. This
allows to the formation of smaller nuclei and the presence of
the sodium citrate which acts as completing and electrostatic
stabilizer helps to segregate the particles and maintain the size
of the particle constant giving a better size distribution [5].
Thelma Serrano et al., Highly Luminescent PbS/ZnS
Nanoparticles Synthesized by Microwave Method.
3. Conclusions
The synthesis of PbS nanoparticles was achieved by both,
colloidal and microwave heating methods, where the
synthesized PbS nanoparticles presented the best optical
characteristics when they were synthesized at pH = 7 and
on/off heating profile of 20/5ms. Those nanoparticles present
absorption in the visible electromagnetic spectra and they
present higher luminescent properties than those particles
generated by colloidal method. The particles size was 11 nm
for the PbS nanoparticles. The generated PbS nanoparticles
were used as core, in order to produce PbS/ZnS nanoparticles.
The best optical characteristics were obtained when the
PbS:ZnS ratio was kept to 1.0:0.1 during the synthesis, leading
to nanoparticles with PbS core of 12 nm and shell of
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approximately 3 nm. PbS/ZnS nanoparticles present a
dramatically increase of PL intensity, this can be observed by
the increment from 0.63 to 0.92 of the QY when adding the
ZnS shell, confirming the confinement of the PbS core.
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Abstract There is some report about the hypoglycemic effect of

Juglans rejia L. leaf in alloxan induced diabetic rats and

hypoglycemic effect of its fruit peel administered intra peritoneally.In

Iranian traditional medicine, septum of walnut shell (SWS) was

recommended to reduce blood glucose. For this purpose, 41 male

bulb/C mice 25-30 gm were divided into five groups. All the animals

received IP injection of streptozotocin (STZ) (220 mg/kg). Two

weeks later, the diabetic animals were received daily oral treatment

of normal saline and aqueous extract of SWS (200, 400, 600 and 800

mg/kg) respectively for four weeks. Blood samples were taken from

retro orbital sinus before the start of the experiment and repeated

each two week. At the end of experiment, the animals were sacrificed

and the pancreatic tissues were fixed, prepared and stained by

Hematoxylin-Eosin for light microscope studies. The results showed

that in each group, the SWS extract reduced blood glucose in long

time (p < 0.05). metabolic extract in STZ- induced diabetic rats,

which was accompanied by hypoglycemic effect of leaf extract. But

this effect should be determined with scientific researches. Therefore,

the aim of this study is to evaluate the effect of the aqueous extract of

SWS on blood glucose and histopathological structure of pancreas.

Keywords— Septum of walnut, Blood Glucose, Pancreas, Diabetes,

Walnut leaf ,Walnut peel, Insulin

1. INTRODUCTION

iabetes mellitus is a metabolic disease characterized by

hyperglycemia together with impaired metabolism of

glucose and other energy-yielding fuels, like lipids and

proteins [1]. These metabolic disorders are the result of insulin

deficiency or tissue insulin resistance, or both. More than 220

million people worldwide suffer from diabetes and this

number is likely double by the year of 2030. Walnut (Juglans

regain) is a plant in the family Juglandaceae. Useful parts of

walnut tree are leaves, second peel and fleshy part of green

fruit and its wood [2].

Different parts of Juglans regain L. such as peel, leaves and

septum have shown significant hypoglycemic effects. Green

peel of walnuts fruit, epicure contains emulsion, glucose,

organic acids such as citric acid, malice acid, phosphates, and

calcium oxalate. Hydro alcoholic extract of Juglans regain’s

leaves has an anti-hyperglycemic effect in diabetic rats.

Walnut leaf, similar to the walnut peels has some antioxidant,

antifungal, astringent, and wart liquidator properties used for

skin diseases and anemia [3].

Regulation of blood glucose concentration plays an important

role in diabetic patient. The degree of oxidative stress in

diabetes makes them prone to oxidative injury [1]. Studies

have shown that pancreatic damage occurs following STZ

injection in animal model. STZ increased oxidative stress in

diabetes through free radical generation [1,2]. So, it needs to

explore methods for oxidative damage protection in this

syndrome [2]. Hypoglycemic effects have been proved for

some plants containing phenolic compounds Therefore, the

aim of this study is to evaluate the effect of septum of walnut

shell (SWS) on blood glucose and histopathological changes

in pancreas in diabetic mouse [4].

2. AQUEOUS EXTRACT OF WALNUT SEPTUM

2.1 Extract Preparation

Walnut (Juglans regain) in the family Juglandaceae was

obtained from a local supplier in Shiraz, Iran, during

September-October, and identified by specialized botanist[5].

Septum of walnut shell (300g) was separated and shed dried

(at 25 ºC) ground and mixed with water by blender. After 24

h, the mixture was filtered through Watt man filter, evaporated

by rotator evaporator and dried in a desiccators. The extract

was obtained with the percolation method. The final yield was

30 g powdered extract [6].

2.2 DIABETES INDUCTION

The animals were fasted for 24 h, with free access to water.

Diabetes was induced by intraperitoneal injection of a single

dose of Streptozotocin (STZ, Sigma, Aldrich, 220 mg/kg in

0.1 M citrate buffer, pH 4.4). Blood samples were taken from

retro-orbital sinus before the start of the experiment and

repeated each two week. The fasting blood glucose levels

were estimated on days 1, 14, 28 and 42. Mice with blood

glucose (fasting) level >300 mg/dl for 2 weeks or longer and

before day 28 after injection of STZ were considered diabetic

and used for the study. The blood glucose (mg/dl) was

measured by ’One Touch-ULTRA’ glucometer (Johnson &

Johnson Company, USA). Blood sampling in all animals were

done by a micropipette from retro-orbital sinus under deep

anesthesia [6,7].

3. AQUEOUS EXTRACT OF WALNUT LEAF

3.1 Extract Preparation

Fresh ripe Walnuts and leafes of Juglans regia L. were

collected from a garden near Eize (31°48’N, 049°54’E; the

South-West of Iran) and were authenticated by Department of

Pharmacognosy (Faculty of Pharmacy, Ahvaz Jundishapur

D
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University of Medical Sciences).[7] The walnut fruits and

leafes were cleaned and the green coat of the walnut fruits

peeled. Peels and leaves were powdered by mill. Methanol

was added to cover the surface of each powder. Seventy two

hr later the solutions were filtered through filter paper. The

leaf extract was concentrated by rotary evaporator at 40 ˚C

and lyophilized to get a powder. To overcome to it’s rather

insolubility the leaf extract was decanted by chloroform.
Then the obtained extract was concentrated by rotary

evaporator at 40 ˚C and dried [8].

3.2 Diabetes Induction

Diabetes was induced by IV injection of STZ (Alexis

Corporation, Switzerland; 50 mg kg-1) dissolved in 0.1 M

citrate buffer (pH=4.5). Negative control group received equal

volume of citrate buffer, with no manipulation during the

study. One week later, the FBS of negative control and

diabetic animals were measured by commercial glucose kit

(Parsazmun, Karaj, Iran). Survived rats with marked

hyperglycemia (FBS > 300 mg dL-1) were selected as diabetic

rats, divided into 4 diabetic groups. A solution of distilled

water and propylene glycol (3/2: v/v) was used to dissolve the

extracts. Positive control group, peel extract group and leaf

extract group were fed through a tube with daily

administration 2 mg kg-1 of extract solvent, 200 mg kg-1 of

leafe extract and 200 mg kg-1 of leaf extract,21, 26

respectively. Insulin group treated with daily SC injection of 5

IU kg-1 of neutral protamine Hagedorn (NPH) insulin [9,10].

4. AQUEOUS EXTRACT OF WALNUT PEEL

4.1 Extract Preparation

The peel extract was concentrated by rotary evaporator at 40

˚C and lyophilized to get a powder. To overcome to it’s rather

insolubility the peel extract was decanted by chloroform), and

its oil fraction was extracted with hexane.

4.2 Diabetes Induction

A solution of distilled water and propylene glycol (3/2: v/v)

was used to dissolve the extracts. Positive control group, peel

extract group were fed through a tube with daily

administration 2 mg kg-1 of extract solvent, 200 mg kg-1 of

peel extract. Insulin group treated with daily SC injection of 5

IU kg-1 of neutral protamine Hagedorn (NPH) insulin.

(Fig 1 a): shows normal islet with normal β-cells that were at the

center of langerhans’islands

(Fig1 b): In untreated animals, the sections showed intense

degenerative necrotic cells

Some β-cells had vacuolated cytoplasm with pyknotic nucleus

(Fig1 c): Two islets of Langerhans from pancreas of diabetic rat,

treated with walnut peel extract
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(Fig1 d) Two islets of Langerhans from pancreas of diabetic rat

treated with walnut leaf extract

(Fig1 e) An islet of Langerhans from pancreas of diabetic rat treated

with NPH insulin

5.CONCLUSION

The septum of walnut shell (SWS) extract reduced blood

glucose in long time (p < 0.05), but this effect was not dose-

dependent between groups. Hemoglobin (HbA1c) decreased in

leaf extract and insulin groups. The β-cells number increased

in leaf and peel extract groups. Insulin increased moderately in

all treatment groups. There was no significant decrease in fast

blood sugar (FBS) of peel extract and insulin groups compared

to pretreatment level, but HbA1c significantly decreased in

insulin group (p < 0.05). There was no significant decrease in

FBS of peel extract and insulin groups compared to

pretreatment level, but HbA1c significantly decreased in

insulin group (p < 0.05).
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Abstract—Underactuated biped robots control is one of the
interesting topics in robotics. The main difficulties are its highly
nonlinear dynamics, open-loop instability, and discrete event at the
end of the gait. One of the methods to control underactuated systems
is the partial feedback linearization, but it is not robust against
uncertainties and disturbances that restrict its performance to control
biped walking and running. In this paper, fuzzy partial feedback
linearization is presented to overcome its drawback. Numerical
simulations verify the effectiveness of the proposed method to
generate stable and robust biped walking and running gaits.

Keywords—Underactuated system, biped robot, fuzzy control,
partial feedback linearization.

I. INTRODUCTION

ESEARCHERS are still interested in biped robots
because of their friendly and human-like appearance and

their capability to move in uneven environments. Through
three decades of research on biped robots, effective control
methods are sought to improve stability and robustness of
biped walking like human or animals. Underactuated biped
robots walking and running have been noticed by many
researchers [1], [2].

Systems that have fewer number of actuators than the
degree of freedom (DOF) are defined as underactuated
systems. Control of these systems is more challenging than
fully actuated systems and it is an open research problem.
Second order sliding mode controller [3], sliding mode
tracking control [4], and optimal sliding mode [5] were
designed for the underactuated systems. The hierarchical
sliding mode is designed to overcome uncertainty and
disturbances of a class of the underactuated systems [8].
Partial feedback linearization was also proposed by Spong [6],
[7] as a base to control the underactuated systems. A
collocated form of partial feedback linearization was applied
to a flexible link, and asymptotic stability of its zero dynamic
was proved [9].

Biped robots can be divided into three classes: 1- passive
bipeds, 2- underactuated bipeds and 3- fully actuated bipeds.
There are no actuators in passive robots, and they use gravity
force to continue walking. Engineers usually use springs to
improve performance of these robots [10], [11]. A robot with

Omid Heydarnia was MSc student at the School of Engineering-Emerging
Technologies, University of Tabriz, Tabriz, Iran (e-mail:
omid.heidarnia92@ms.tabrizu.ac.ir).

Akbar Allahverdizadeh, Behnam Dadashzadeh and M. R. Sayyed Noorani
are with the School of Engineering-Emerging Technologies, University of
Tabriz, Tabriz, Iran. (e-mail: allahverdizadeh@tabrizu.ac.ir,
b.dadashzadeh@tabrizu.ac.ir, smrs.noorani@tabrizu.ac.ir).

point feet provides an example of a common underactuated
bipeds, since there is no actuation on ankle. While flat feet
biped robots are often controlled by zero moment point (ZMP)
stability criterion showing unnatural and slow walking and
running gaits [12], underactuated robots demonstrate more
natural dynamics and faster gaits [2].

Tzafestas et al. [13] showed that for a 5-link biped robot
sliding mode controller is more robust than feedback
linearization. A robust tracking control algorithm was
presented for underactuated biped robots, making them self-
balance in presence of disturbances. Then, stability criteria
were derived based on linearization of the one nonlinear
equation [14]. An adaptive controller was developed for
underactuated biped locomotion in which recursive least
square error was used for parameter estimation [15]. Stability
analysis of compass gait walking has been investigated with
the partial feedback linearization in [1], [16], and the
convergence of its state vector to a reference limit cycle for
both feedback linearization and partial feedback linearization
was investigated. Poincaré map is one of the best tools for
analysing the stability of periodic orbits of dynamic systems.
It converts the hybrid dynamic model of biped walking or
running to a discrete map. The fixed point of the map
corresponds to periodic walking or running gait of the robot.
The method of Poincaré has been used to study the stability of
underactuated motion in several studies [17], [18]. Poincaré
map has been used to study the stability of both passive and
underactuated bipeds [18], [19].

Initiating by Zadeh’s pioneering work [25], fuzzy logic has
been utilized in control engineering for four decades. As a
consequence, an Adaptive Network Based Fuzzy Interface
System (ANFIS) control strategy has been proposed based on
a hierarchy of walking gait planning and joint control level
which do not require detailed kinematics and dynamics biped
models [20]. Fuzzy logic has been used to eliminate chattering
phenomena in classic sliding mode and was applied to a biped
robot [21].

In this paper, a fuzzy partial feedback linearization
controller is presented for biped models to enhance controller
performance and improve its disturbance rejection. This
controller is applied to a compass gait biped and a 5-link biped
robot. We use two different gait generation methods to
investigate the effect of gait generation method on controller
performance. The rest of this paper is organized as follows.
Section II describes dynamic modelling of the considered
biped robots, including dynamic model of stance phase and
touch-down. Section III describes reference trajectories
generation for walking. Section IV discusses controller design

Control of Underactuated Biped Robots Using Event
Based Fuzzy Partial Feedback Linearization

Omid Heydarnia, Akbar Allahverdizadeh, Behnam Dadashzadeh, M. R. Sayyed Noorani
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using fuzzy logic and its implementation on biped models.
Section V provides simulation results of our control strategy
for walking on flat ground, for both compass gait and 5-link
biped robot. Finally, Section VI is the conclusion that
discusses about effect of fuzzy logic on enhancement of partial
feedback linearization in walking of biped robots.

II. DYNAMIC MODELLING

At this paper, we study dynamic model of two biped robots
in sagittal plane. Walking gait includes two phases, single
support phase (SSP) and double support phase (DSP). Here, it
is assumed that transition from SSP to DSP occurs
instantaneously. So, dynamic model of this type of biped
walking gait is divided in two parts as following:

Stance phase
Touch-down (collision of leg with ground)

Walking dynamic model of an n-DOF biped robot with
point feet can be expressed as follows. Let q be a vector of
generalized coordinates in n-dimensional configuration space
Q, and u be a vector of forces and torques, which is -
dimensional.

( )q C(q,q)q G(q) B(q) u    for

        whenever    q
( )

q

q

M q q

q q

q q q
(1)

where ( )M q is inertia matrix, C(q,q) is matrix of Coriolis and
centrifugal terms, G(q) is the gradient of the potential energy
field, and B(q) describes the effects of actuators on the

generalized coordinates. The set of represents switching
surface which is chosen to be:

{q Q, q | P 0, P 0}v H
e eQ (2)

where Pv
e and PH

e denote the vertical and horizontal position
of the end of the swing leg, respectively.

Several assumptions are considered for touch-down phase
[22]. To find angular velocities after collision, Lagrange
Impact equation and two additional equations coming from no
slip and rebound constraint has been used. So, we have:

1 1 1
1( ) .(J .D .J )T T

qe e N a a a a a aq I D J J (3)

where aD is the inertia matrix of biped robot when both legs
in the air and we need to add the Cartesian coordinates of the
robot body. ,p px y is the robot position which can be

located at the end of swing leg, center of mass, or hip. Also,

e
a

e

p
J

q
and  [q, x , y ]Te p pq

( )qe qe e eq q (4)

The vector of q in (1) is the first n element of eq in (4).
More details about dynamic modelling of biped robots can

be found in Refs. [13], [23].

A. Compass Gait Biped Robot
This robot has two DOF and there is only one actuator on

the hip which makes this robot an underactuated system.
Dynamic model of compass gait can be derived using
Lagrange method and is available in literature [23], [24].

Fig. 1 Schematic of compass gait

We donate 1 2[q , q ]Tq as configuration vector of the robot

so 2 2 2 2 2 1,C(q,q) , (q) , 1 0 .TM q R R G R B

B. 5-Link Biped Robot
One of the famous anthropomorphic biped models is 5-link

biped robot. Various prototypes have been made for this robot
like RABBIT and MABEL [23]. Fig. 2 depicts a schematic
view of this robot.

Fig. 2 Schematic of 5-link biped robot

Vector of generalized coordinate is considered as

1 2 3 4 5
Tq q q q q q and dimension of matrixes in (1)

are as 1 45 5 5 5 5 1

4 4

0
,C(q,q) , (q) , .M q R R G R B

I
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III.REFERENCE TRAJECTORY OF WALKING

In order to find reference trajectory of walking, we used
two convenient methods: 1- Poincaré Map [2], 2- intellectual
trajectory [13]. Here, we consider both of these methods to
understand effects of reference trajectories on controller
abilities. We used Poincaré map to find the reference
trajectory of compass gait and intellectual method to find the
reference trajectory of 5-link biped robot.

A. Active Poincaré Map
Poincaré map is a powerful mathematical tool to transform

problem of finding periodic orbits into finding fixed points of
a discrete map. Fixed point can be considered as equilibrium
point of a specific discrete nonlinear system. Active Poincaré
map can be used to find the reference trajectories of walking
that consists of finding an initial condition and control
commands which enables the robot to walk periodically.

1 ( ( ), ( ))x k P x k u k (5)

We use active Poincaré map to find reference trajectories of
compass gait biped robot.  Poincaré section is selected as start
of stance phase, and a nonlinear optimization method is used
to find the root or minimum of (6).

( 1) ( )Er x k x k (6)

Optimization parameters includes initial condition of stance
phase and five points which determine motor torques during
this phase. We apply these initial condition and torque to robot
and save the reference trajectory of robot. The desired
reference trajectory of walking is demonstrated in Fig. 3.

Fig. 3 Reference trajectories of compass gait

B. Intellectual Method
We name “intellectual trajectory” any desired reference

trajectory of walking which is proposed by an expert person
without using analytical tools like inverse kinematics, splines,
and so on. We use this method similar to Tzafestas et al. [13]
to find joints reference trajectories for the 5-link biped robot.
These trajectories are designed so that torso remains vertical,

and the angular momentum of biped about support point
increases by gravitational forces. Fig. 4 indicates the reference
trajectories which are designed by intellectual method [13].

Fig. 4 Reference trajectories of 5 link biped robot

IV.FUZZY PARTIAL FEEDBACK LINEARIZATION

Linearization of underactuated systems is impossible with
exact feedback linearization. So, partial feedback linearization
was proposed to linearize the controllable part of
underactuated systems so that it makes the remaining zero
dynamic stable. Partial feedback linearization is divided into
three categories: 1- Collocated form, 2- Non-collocated form
and 3- Task space form.

In the collocated form, control signal linearizes dynamics of
actuated degrees of freedom. Non-collocated form refers to
linearizing dynamics of passive degrees of freedom, and in
task space form, a combination of some active and passive
degrees of freedom are linearized and controlled. Here, we
used fuzzy logic to enhance capabilities of collocated partial
feedback linearization abilities.

General form of underactuated systems can be written as

0 0

0 00 0 0 0

( , ) ( )

(q,q) G ( ) 0
aa a a a a

T
a a

M q M q H q q G q
M q M q H q

τ
(7)

where aq and 0q represent actuated and unactuated

variables, respectively. Note that because M is uniformly
positive definite, 00 andaaM M are also positive definite
and hence invertible.

1
0 00 0 0 0

T
a aq M M q H G (8)

By substituting (8) into first term of (7), the dynamic
equation of the system can be expressed as

aNq Dτ (9)
where

Tokyo Japan Sep 05-06,  2016, 18 (9) Part I

207



1
0 00 0

1
0 00 0 0( , ) (q) .

T
aa a a

a a a

N M M M M
D H q q G M M H G

A feedback linearization control law can linearize the
actuated subsystem. Therefore, it can be defined for (9)
according to

N Dτ ν (10)

where ν is an additional outer loop control input. Similar to
Ref. [7],ν can be defined as:

( ) (q q )d d d
a d a a p a aq K q q Kν (11)

with , 0d pK K .
The complete dynamic model of the system can be written

as

00 0 0 0 0

a
T
a

q
M q H G M

ν
ν

(12)

Similar to [6], we define new variables as

1 1 2

1 0 2 1 0

,
,

d d
a a a az q q z z q q

q qη η η
(13)

So, we have

( , , )
z Az

z tη ω η
(14)

Matrix A is Hurwitz because we defined , 0d pK K . So,

there is a zero dynamics ,0,tη ω η in our problem.
Stability of this zero dynamics is discussed in Ref. [6].

Because of highly nonlinear dynamics and presence of a
discrete event at the end of the gait, control of a point feet
biped robot is more difficult than other underactuated systems.
So choosing control parameters properly is very important. As
depicted in Fig. 5, we use a supervisory fuzzy controller to
adjust the partial feedback linearization controller parameters.

The supervisory controller finds λ which will be used in
partial feedback linearization as:

2

2d

p

k
k

λ
λ

(15)

The fuzzy controller will be updated at the beginning of
SSP which has less computational effort. The membership
functions of input variables and the membership functions
of output linguistic variable λ are shown in Fig. 6 (a) and Fig.
6 (b), respectively.

The input variables of fuzzy controller are defined as
weighted combination of actuated and non-actuated states

0 02 2

0 02 2

d d
a a

d d
a a

e q q q q

e q q q q

α

β
(16)

where ,α β are positive constants. The fuzzy rule base is
designed as Table I, and a general form is used to describe the
fuzzy rules as:

If ( )e t is jE and ( )e t is kD then λ is sY ,

where jE , kD and sY are triangular membership functions
that are depicted in Fig. 6.

Fig. 5 Structure of fuzzy partial feedback linearization

TABLE I
RULE TABLE OF FUZZY PFL

λ
e (j index)

2E 1E 0E 1E 2E

d e
dt

(k index)

2D B B B M S
1D B B M M S

0D B M S M B
1D S M M B B
2D S M B B B

V. SIMULATION RESULTS

Validity of our designed controller is checked by
simulations. We apply our controller on “compass gait biped
robot” and “5-link biped robot”. In order to be sure about our
controller performance, two different methods are used to find
the reference trajectories of walking.

A. Compass Gait Biped Robot
Dynamic model of compass gait is expressed in Refs. [23],

[24] and biped characteristics are chosen similar to Ref. [24].
A non-constrained optimization approach (OPTIMSEARCH)
is used to find the Poincaré map fixed point.  Stick diagram of
10 steps of walking is showed in Fig. 7.
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Fig. 6 (a) Membership function of input variables, (b) Membership function of output variable

Phase plane of one leg during 10 steps is shown in Fig. 8.
At the beginning of stance phase, a 30% deviation of state
vector from reference trajectory is considered. Our fuzzy
partial feedback linearization controller is able to stabilize it,
whereas a conventional partial feedback linearization
controller can stabilize initial deviations up to 20%. As shown
in Fig. 8, the system state converges to a stable limit cycle.

Fig. 9 depicts the control torque at the hip that has rational
magnitudes in Newton-meters considering robot size and
mass.

Fig. 7 Stick Diagram of 10 step walking for compass gait biped robot

Fig. 8 Phase plane of one leg for 10 steps walking

Fig. 9 Torque of hip actuator

B. 5-link Biped Robot
Dynamic model and characteristics of 5-link biped model

are illustrated in Refs. [13], [23]. Again, we apply both
convenient partial feedback linearization and fuzzy partial
feedback linearization controllers to this robot and we obtain
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similar results to compass gait biped robot. Stick Diagram of
stable walking of this model using our designed controller is
shown in Fig. 10.

Fig. 10 Stick diagram of 10 steps walking for 5-link biped robot

Fig. 11 Phase plane of one leg for 10 steps walking of 5-link biped
robot

Fig. 12 Driving torques of 5-link biped robot

In the phase portraits shown in Fig. 11, absolute angles of
the links belonging to the stand leg with respect to the vertical
axis has been considered to investigate the stability of the limit
cycles well. Clearly, they are taken as:

1 1

2 1 2 .
q
q q

θ
θ

(17)

Phase diagram convergence of these angles to a stable limit
cycle is obvious in Fig. 11. Fig. 12 shows the required actuator
torques at the hip and knee joints. These actuation torque
profiles are comparable to the previous published numerical
results using the other non-fuzzy controller results [13], and
their magnitudes are reasonable for a biped robot with the
mass of 50 kg and the length of 1.3 m.

VI.CONCLUSION

Fuzzy partial feedback linearization controller was
proposed and applied to underactuated biped robots walking.
We used fuzzy logic as supervisory controller to enhance the
capabilities of partial feedback linearization controller.
According to the simulation results, the fuzzy partial feedback
linearization showed better performance in comparison with a
convenient partial feedback linearization controller. Two types
of reference trajectories of walking including fixed point of
active Poincaré map and intellectual method were considered.
The designed controller was able to stabilize the desired
walking gait in both models. The basin of attraction was larger
with the fuzzy partial feedback linearization method.
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Cultural Influence Health and Safety to the
Performance of Construction Project Toll Roads

above Sea
Sri Kristinayanti Wayan, Mas Pertiwi I. G. Ag Istri, Suryanegara R. S. Dwipa

   Abstract—Construction project toll roads above sea (Nusa Dua -
Ngurah Rai - Benoa) in the Province of Bali is a big project that can
not escape from a variety of hazards due to do the work piling some
point in the middle of the sea is a big risk,  so the focus of the
contractor is to create good conditions of safety and health in the
project.  Occupational  health  and  safety  culture  plays  as  a  very
important part  in shaping the behavior of  workers to safety and
health, which affects the performance of the construction project.
This  study  is  conducted to  identify  and analyze  the  factors  that
influence  the  health  and  safety  culture,  especially  in  highway
construction projects over the sea, as well as to analyze the influence
of cultural factors on the occupational safety and health performance
of the construction project. Various research data is taken from the
assessment of respondent’s answers to the questionnaire by workers
in the research sample. Regression analysis is used to explain the
influence of the culture of safety and health on the performance of
highway construction projects over the sea. The results showed that
simultaneously  and  partially  independent  variables  consisting  of
management policies,  rules and procedures of  health and safety,
communication,  worker  competency,  work  environment,  worker
participation, compliance worker, a significant effect on performance
variables  construction  projects.  Results  also  showed  that  the
regression coefficient influence party policies on the performance of
construction  project  management  is  positive,  indicating  that  the
influence of both unidirectional.

  Keywords—culture  occupational  health  and  safety,  work
accidents, project performance construction, toll road above the sea
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Abstract

The flowers of saffron contain anthocyanins. Generally, extraction of

anthocyanins takes place at low temperatures (below 30 °C),

preferably under vacuum (to minimize degradation) and in an acidic

environment. In order to extract anthocyanins, the dried petals were

added to 30 ml of acidic ethanol (pH=2). Amount of petals,

extraction time, temperature, and ethanol percentage which were

selected. Total anthocyanin content was a function of both variables

of ethanol percent and extraction time. To prepare SW with pH of

3.5, different concentrations of 100, 400, 700, 1,000, and 2,000 ppm

of sodium metabisulfite were added to aqueous sodium citrate. At

this selected concentration, different extraction times of 20, 40, 60,

120, 180 min were tested to determine the optimum extraction time.

When the extraction time was extended from 20 to 60 min, the total

recovered anthocyanins of sulfur method changed from 650 to 710

mg/100 g. In the EW method Cellubrix and Pectinex enzymes were

added separately to the buffer solution at different concentrations of

1%, 2.5%, 5%, 7%, 10%, and 12.5% and held for 2 hours reaction

time at an ambient temperature of 40 °C. There was a considerable

and significant difference in trends of Acys content of tepals

extracted by pectinex enzymes at 5% concentration and AE solution.

Keywords Saffron. Anthocyanins. Acidic environment. Acidic

ethanol. Pectinex enzymes. Cellubrix enzymes, Sodium metabisulfite.

Introduction

The flowers of saffron (Crocus sativus L.) contains

anthocyanins.it has a mixture of natural colorants and is used

as a food additive. Saffron (Crocus sativus) is used as a food

additive for its pleasant smell and antioxidants activity

(M.hamedi et al.2013). Owing to the high consumption of

synthetic colorants in food processing and risks associated

with it, intensive research has been focused on extraction,

purification, and stabilization of natural pigments some

researchers could separate the polyphenols from the needles

of two plant pigments ( pinus taiwnensis and pinus

morrisonicola ) successfully when they used mixed enzymes

of cellulose, hemicellulose, pectinase, and protease, and also

hot pressurized water for extraction (L.lotfi et al.2015).the

color propertie and stability of these pigments depends on

several factors, including their structure, concentration, pH,

temperature, light intensity, attached pigment metallic

ions,enzymes ,oxygen, ascorbic asid, sugars, degradation

products ,and sulfur dioxide in the solution (L.lotfi et al.2015).

Anthocyanins as natural pigments are found in roots, leaves,

fruits, and flowers of plants. Attractive color and functional

properties (like prevention of neuronal and cardiovascular,

cancer, and diabetes illnesses) of anthocyanins make them a

suitable substitute for synthetic pigments in the food

industryhas cyanic color flowers with major colorant of

anthocyanins. There are different sources of anthocyanins like

grapes, berries, red cabbage, apples, red potatoes, and black

carrots (M.sarfarazi et al.2015). Saffron (Crocus Sativus)

which produces largely in Iran. with a share of annually more

than 90 % of total saffron in the world (M.sarfarazi et

al.2015).In the past, different solvents and acidifying solutions

have been used to extract anthocyanins from wine pomace,

radish, black carrot, Jaboticaba and grape seeds. The type of

solvent used for anthocyanins extraction depends on chemical

composition of the plant tissue and ratio of solid–liquid

extraction. (M.hamedi et al.2013) . . Among the various

solvents, ethanol is usually preferred for its low toxicity

(M.sarfarazi et al.2015). Use of mineral acids such as

hydrochloric acid preserves this pigment through extraction in

its stable form (ion flavylium) by reducing pH of solvents.

generally, in solutions with pH>5, monomeric anthocyanins

significantly (P<0.05) decreased. Temperature is another

factor in conventional solvent extraction of anthocyanins.

Saffron petals consist a large portion of saffron flower total

weight. then, these petals could be a good source of natural

anthocyanins. Generally, extraction of anthocyanins takes

place at low temperatures (below 30 °C), preferably under

vacuum (to minimize degradation) and in an acidic

environment (M. sarfarazi et al.2015). Solvents like ethanol,

methano, l,N-butanol, cold acetone,propylene glycol, mixture

of methanol-acetone and water, or boiled water can be used in

extraction of anthocyanins. According to Einstein’s equation, (

D T/ η) rising temperature increases diffusion coefficient,

and thus, ingredients can be extracted faster(M.sarfarazi et

al.2015). However, the vulnerability of anthocyanins to heat

and deterioration of these pigments into brown or colorless

polymeric pigments and disappearance of desired color of

extract exposed to heat treatment cannot be easily ignored

(M.sarfarazi et al.2015). The aim of this study was to compare

different methods of anthocyanin extracted from saffron and

the impact of the time factor on rates of anthocyanin

extraction.

Extraction of Anthocyanins by Response Surface

Methodology

Saffron flowers were collected before sunlight from a farm

near Torbat-E-Heydariyeh (Iran) on November 2013. After

removing stigmas and anther, the petals were dried in a dark

and warm room (37 °C) in front of a fan. This method of

drying was compared with three other methods of drying in

oven, 70 °C for 6 h, vacuum oven drying, 40 °C for 24 h, and

conventional drying, 25 °C for 3 days, and mentioned that

method was chosen due to the most stability of anthocyanins
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through drying. Dried petals were crushed and sieved (16

meshes) and were kept in airtight bags in around 5 °C.

Analytical grade hydrochloric acid (HCL) and ethanol were

purchased from Merck (Darmstadt, Germany). Distilled water

was used for preparation of all solutions. Potassium chloride

buffer pH 1.0 and sodium acetate buffer pH 4.5 used in this

study were of analytical grade.

In order to extract anthocyanins, the dried petals were added to

30 ml of acidic ethanol (pH=2). Amount of petals, extraction

time, temperature, and ethanol percentage which were

selected. Experiments were done in brown color bottles with

screwed caps. After extraction, samples were filtered through

filter paper (Whatman No. 1). Total anthocyanins of extracts

were measured with pH differential method which was

adopted from Giusti and Wrolstad (2001). In this method, the

extracts were added to buffers 1.0 and 4.5 and allowed to

equilibrate for 20 min. The absorbance of each equilibrated

solution was then measured at 520 nm (λ max) and 700 nm for

haze correction, using an UV–Vis spectrophotometer

(Shimatzu-160A, Japan). Pigment content in acidic ethanol

was calculated based on cyanidin-3-glucoside (Lee et al 2008).

The absorbance of the diluted sample (A) was calculated as

follows:

A= (Aλvis-max-Aλ700nm) pH1.0 - (Aλvis-max- Aλ700nm)

pH4.5                         (1)

The total anthocyanin content in the original sample was

calculated using the following formula:

Total anthocyanin content ( mg/L)= (A×MW×DF×1000)/(

α×L) (2)

where MW is the molecular weight of delphinidin. Since

major anthocyanin content ofsaffron petal was not clear, we

used delphinidin MW (Giusti and Wrolstad 2001). DF is the

dilution factor, and α is the molar absorptivity.

Total anthocyanin content was a function of both variables of

ethanol percent and extraction time. In the first 12 h of

extraction, as the percentage of ethanol solvent was increased,

total anthocyanin content increased too. In contrast, in the

second 12 h of extraction, total anthocyanin content decreased

with increasing the ethanol concentration(fig.1)

Fig.1 Response surface plots for the effect of extraction parameters

on total anthocyanin content of saffron petals extract

Ethanol percent and extraction time(temperature 35 °C and

solvent ratio 50 ml/g).

Extraction of Anthocyanins by acidified ethanol (AE)

solution and sulfur water solution (SW)

All chemicals and reagents used in this study were of

analytical grade and obtained from chemical Merk Chemical

Co (Germany).After detaching stigmas(real saffron) from

saffron flowers (harvested from a farm located in the northeast

of Iran) , the remaining part (mainly tepals) were

sorted(carefully),collected and transferred quickly to a cold

storage at less than 5°C. Then they were frozen in a kitchen

freezer at less than −10 °C. Next, the frozen tepals were

defrosted at room temperature and dried in a thermostatic

vacuum oven at 40°C for 36h to around 3 % moisture. Dried

tepals were crushed in a Moulinex Coffee Grinde (Moulinex

International Corp., France) and passed through a 40 mesh

sieve. The resulting fine powder was placed in brown vials

and stored at −20 °C.

AE solution (with pH~1) was prepared by mixing

hydrochloricacid (1.5 mol/L) with ethanol (95%) in ratio

15:85. The tepal powder was mixed with this solution at solid

liquid ratio of 1:10 and held in a thermostatic chamber at 40

°C for various duration times (5, 10, 20, 60, 120, and 180

min). After washing the sediment of each sample with ethanol,

a Hettich Universal 320 Centrifuge (Buckinghamshire,

England) at 4,000 rpm for 15 min was used to separate the

sediment phase of the mixture. The supernatant was collected

and transferred into a 25 mL volumetric flask. A rotary

evaporator (Laboratorium-Technic AG, Swiss) used to

separate the ethanol portion of crude tepalsat 40°C and

negative pressureof 0.1 MPa. The stock of alcohol free

solution was stored at 0– 5 °C for the anthocyanins

determination.

Buffer solution was prepared by adding 200 mL NaOH (1 N)

to 21.01 g of citric acid. Then 20 mL of the resulting solution

was mixed with 80 mL of HCl (0.1N) to make a solution with

pH of 3.5. To prepare SW with pH of 3.5, different

concentrations of 100, 400, 700, 1,000, and 2,000 ppm of

sodium metabisulfite were added to aqueous sodium citrate.

Next 1 g of pulverized tepals were mixed with 10 mL of each

prepared solution and maintained at 40 °C. The anthocyanins

recovery of each sulfur solution was measured after 1 h

extraction time and based on the highest yield, the best sulfur

concentration treatment was chosen. At this selected

concentration, different extraction times of 20, 40, 60, 120,

180 min were tested to determine the optimum extraction

time. The highest rate of anthocyanins recovery was at 40 °C.

Each sample solution was centrifuged at similar conditions,

and its supernatant was collected and transferred into a 25 mL

volumetric flask. After washing the residue and centrifugation

of the supernatant, it was stored at 0–5 °C for further analysis.

The extraction time affected the total anthocyanins recovery of

tepals in sulfur (at concentration of 700 ppm) and ethanol

solutions. While the SW recovered an anthocyanins yield of

650 mg/100 g after 20 min of extraction time, the

anthocyanins yield extracted by AE with the same extraction

time was about 580 mg/100 g. When the extraction time was

extended from 20 to 60 min, the total recovered anthocyanins

of sulfur method changed from 650 to 710 mg/100 g(fig.2).

However, when the extraction time increased more than one

hour, the change in anthocyanins recovery was insignificant.
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Hence, it was not useful to extend the extraction time for more

than 60 min. The negative coefficient of trendline equation for

anthocyanin extracted by AE method showed clearly that the

increasing of extraction time did not improve the anthocyanins

removal of tepal powder, and diminished the recovered

anthocyanins considerably due to degradation.

Fig.2 Effects of extraction time on anthocyanins recovery of saffron

tepals by using SW(with sulfur concentration of 700 ppm) and AE

methods

Extraction of Anthocyanins by enzymes

After detaching stigmas (real saffron) from saffron flowers

harvested from a farm located in the Northeast of Iran, the

remaining parts (mainly tepals) were carefully sorted,

collected, and transferred quickly to a cold storage at <5 °C

and frozen in a kitchen freezer at -20 °C.later,the frozen tepals

were defrosted at room temperature and dried in a thermoststic

vacuum oven (Townson & Mercer,England) at 40 °C for 36

hours to <3% moisture. Dried tepals were crushed in a coffee

grinder (Moulinex International Goro., France) and passed

through a 40 mesh sieve.The resulting fine powder was placed

in a brown vial and stored at -20 °C.The Pectinex Ultra SP-L

was produced from the strain of Aspergillus aculeatus and had

several enzymes including pectinase, cellulose, hemicellulose,

pectinesterase, protease, fructosyltransferase, and β-

galactosidase.Cellubrix was a liquid from of two mixed

enzymes of cellulose and cellobiase prodused by separate

fermentation of a Tichoderma and Aspergillus strains.Both

Pectinex Ultra SP-L and Cellubrix were supplied by

Novozymes (Bagsverd, Denmark).All chemicals and reagents

used in this study were analytical grade and obtained from

Merck Chemical Co.

Extraction of Acys available in saffron tepals was done with

separate acidified ethanol(AE) and enzymatic water(EW).In

the AE method 1 g of the sample was mixed with 10 mL

solution of 1.5N hydrochloric acid in ethanol (15:85 v/v) and

held in a thermostatic chamber at 40 °C for various duration

times of 5,10,20, 60, 120 and 180 minutes.After ethanol

washing of solid sediments, the resulting solution of each

sample was centrifuged and then its ethanol potion(containing

Acys) was evaporated at negative pressure of 0.1 MPa at

40°C.The stock of alcohol free thick solution was kept in a

refrigerator at 0-5°C for the Acys determination.In the EW

method, again 1g powder of saffron tepals was mixed with 10

mL of prepared buffer solution.The buffer solution was

prepqred by adding 21.01 g of citric acid to 200 mL NaOH

(1N).Then 20 mL of resulting solution wss mixed with 80

mLof HCl(0.1N) to make an aqueous solution with pH of 3.5.

Then Cellubrix and Pectinex enzymes were added separately

to the buffer solution at different concentrations of 1%, 2.5%,

5%, 7%, 10%, and 12.5% and held for 2 hours reaction time at

an ambient temperature of 40 °C. Although the optimum

temperature for extraction of phenolic compounds from plant

materials is around 50 °C, the temperature was adjusted at 40

°C in our experiment to prevent its degradation during the

recovery process. The Acys yields extracted by pectinex Ultra

SP-L and Cellubrix samples were measured at different

enzyme concentrations. Then, the highest content of Acys

yield between two groups of enzymes and among different

concentrations was chosen to find out the most suitable

extraction time. In this stage, the Acys experiment was

repeated with different extraction times of 20, 40, 60, 120, and

180 minutes. after centrifugation of each sample, its

supernatant was collected, and after washing the resulting

sediment with enough AE, its Acys content was determined in

three replicates and quantified in cyanidin by using the

following formulae and its updated version for Acys

measurement.

There was a considerable and significant difference in trends

of Acys content of tepals extracted by pectinex enzymes at 5%

concentration and AE solution. while the Acys content of EW

solution increased very quickly after 20 minutes and reached

675mg/100 g of solution after 3 hours of extraction, the Acys

extracted by AE solvent decreased sharply (>60%) at parallel

conditions(fig.3). Furthermore, the enzyme extracted Acys of

saffron tepals was resistant against browning and

decomposition processes and had much better color values

(less lightness and more chroma) and more stability (less

degradation and less polymerization) than the ones extracted

with AE solution.

Fig.3 Effect of reaction time on anthocyanins(Acys) content of

saffron tepals extracted by acidified ethanol (AE) and enzymatic

water (EW)

Conclusion:

The results showed that the process variables, including

temperature, extraction time, solvent ratio, and the percentage

of ethanol, had statistically significant effects on anthocyanin

extraction from the saffron petal. Maximum anthocyanin

content was obtained in 24 h extractiontime, 25.8°C, 20ml/g

solvent, and 25.02 % ethanol, and extracted anthocyanins was

1609.11 mg/l.
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Although700 ppm sodium metabisulfite was used in aqueous

solution of saffron tepals to dissociate its cells and release

anthocyanins upto 7 mg/g (significantly higher than acidified

ethanol solution), only part of sulfur compound was necessary

to shield this pigment from degradation or gradual

decomposition. is a valuable and promising tool to

rapidlyextractahigh quantity and quality anthocyanins and also

phenolic pigments from the freshly harvested and discarded

tepals of saffron and avoid using expensive and sometimes

toxic organic solvents.

The mixed enzymes of Pectinex Ultra SP-L with 5%

concentration in aqueous solution were able to extract Acys of

saffron tepals with significantly higher efficieney than the

ones extracted by ethanol solution. Overal, the enzyme method

utilizes safrron tepals (as a low-cost raw material) to produce a

completely natural and healthy Acys with a valuable source of

antioxidants and attractive natural color.
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Abstract—Herein, we comparison synthesized Fe3O4 using ,

hydrothermal method, Mechanochemical processes and solvent

thermal method. The Hydrothermal Technique has been the most

popular one, gathering interest from scientists and technologists of

different disciplines, particularly in the last fifteen years. In the

hydrothermal method Fe3O4 microspheres, in which many nearly

monodisperse spherical particles with diameters of about 400nm, in

the mechanochemical method regular morphology indicates that the

particles are well crystallized and in the solvent thermal method

Fe3O4 nanoparticles have good properties of uniform size and good

dispersion.

Keywords—Fe3O4 nanoparticles, hydrothermal method,

Mechanochemical processes, solvent thermal method

1. Introduction
Recently, researchers have focused on the synthesis of the low

cost nano-sized metal oxides.[1] Magnetic material is of great

importance in the fields of chemistry, biology, and medical

sciences as well as in biotechnology[2]. Control of the size

and different morphologies (spherical, octahedral and cubic)

of monodisperse Fe3O4 NPs is very important because these

various structures generate distinct properties. To understand

magnetic behavior and to improve applications, careful

research related to synthetic strategies and growth mechanisms

of Fe3O4 NPs are essential.[3]

the hydrothermal synthesis of iron pyrite has gained much

attention due to its facile process, low operating temperature

as well as inexpensive reactants (i.e., water is used as the main

solvent).[4] Hydrothermal synthesis offers many advantages

over conventional and non conventional synthesis methods.

Unlike many advanced methods that can prepare a large

variety of forms, the respective costs for instrumentation,

energy and precursors are far less for hydrothermal

methods[5].

Mechanochemical processes are used to prepare different

kinds of nano-structures of metal oxides, hydrogen storage

materials, composites and so on. Since no toxic liquid solvent

have been used in these reactions, they do not pollute the

environment and therefore these reactions can be considered

as green chemistry methodologies.[6] in the present study we

have compered three different sizes of Fe3O4 nanoparticles by

using three different methods.

2. Methods Of Synthesis Fe3O4

2.1. Hydrothermal Method
The synthesis was carried out through a hydrothermal process

according to a previous report. Typically, 1.35 g of iron

chloride (III) hexahydrate was dissolved in 40mL ethylene

glycol to form a clear solution, then 1.0 g of polyethylene

glycol (Mw= 4000) and 3.6 g of sodium acetate trihydrate was

added subsequently. The mixture was stirred until the

reactants were fully dissolved. After that, the mixture was

transferred into a Teflon lined autoclave with a capacity of

50mL and heated at 200 C for 8 h. The products were

collected and fully rinsed with deionized water and absolute

ethanol with the help of an external magnet. Finally, the

products were dried under vacuum at 60 C for 2 h for further

use.[7]

The morphology and size of the prepared samples were

examined by FESEM. Fig. 1a shows a FESEM image of the

Fe3O4 microspheres, in which many nearly monodisperse

spherical particles with diameters of about 400nm can be seen.

Fig. 1. FESEM images of (a) Fe3O4 microspheres

2.2. Mechanochemical Method
The Fe3O4 nanoparticles were synthesized by

mechanochemical reaction of FeCl2.4H2O, FeCl3.6H2O and

NaOH. The excess of NaCl powder was added to avoid the

aggregation of Fe3O4 particles. First, 0.43 g FeCl3.6H2O, 0.3 g

of FeCl2.4H2O and 3 g NaCl were mixed together and were

put in a stainless steel cylinder (10 mL) with two small balls

of 10 mm diameter by utilizing a mass ratio of 8:1 ball-to-

powder. Milling was carried out for 10 min with a rate of 30

Hz (1800 rpm) at room temperature. Then 0.25 g of NaOH

was added and the process of ball-milling was repeated for

another 10, 30, 50 and 70 min.[1]

The reaction was:

FeCl2.4H2O + 2 FeCl3.6H2O + 8 NaOH → Fe3O4 + 8 NaCl +

20 H2O.

Sampling was carried out at different ball milling time that

resulted to three type of Fe3O4 nanoparticles,

Fe3O4-10, Fe3O4-30, Fe3O4-50 and Fe3O4-70.

Figs. 2 show SEM images of Fe3O4 nanoparticles synthesized

by mechanochemical route at times of 50min. Small particle

size, uniform morphology and narrow size distribution of

Fe3O4 particles prepared at 50 (Fe3O4-50 and Fe3O4-70) is

obvious that show the optimum time is 50 min for ball-milling
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process. The regular morphology indicates that the particles

are well crystallized.

Fig.2. To confirm the crystal structure of the formed

Fe3O4-50 nanoparticles, XRD experiments were

performed.

2.3. solvent thermal method
Fe3O4 nanoparticles were synthesized through the solvent

thermal method. Specific synthesis steps were as follows:

firstly,  1.35g of ferric chloride hexahydrate,1g of PEG 4000

and 3.6g of sodium acetate were completely dissolved in 72ml

of ethylene glycol. The mixed solution was under ultrasonic

dispersion for 20 min, forming a pale yellow homogeneous

solution. Then, the mixed solution was transferred to a

hydrothermal reaction kettle, with the temperature setting

at200 °C andtimesettingat16h. After the completion of there

action, the kettle was cooled to room temperature and the

black products were washed with deionized water and ethanol

each for three times. Subsequently, the products were put in to

the vacuum drying oven in 50 °C for drying. Finally, we

obtained the Fe3O4 nanoparticles we wanted.[8]

To further characterize the morphology and size of the as

prepared Fe3O4 nanocomposites, SEM observations were

carried out as shown in Fig. 3. Notably, it can be seen that

Fe3O4 nanoparticles have good properties of uniform size and

good dispersion.

Fig.3. SEM images of (a) Fe3O4

3. conclusion
This report has showed that Fe3O4 nanoparticles can be

synthesis by a fast and facile mechanochemical method at only

50 min. The Fe3O4 microspheres are composed of many

smaller nanoparticles, and their surfaces are rough in the

hydrothermal method. Fe3O4 nanoparticles with uniform

particle size, good   monodispersity, and average particle size

were prepared via hydrothermal reaction.
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Abstract

Biosurfactants and bioemulsifiers are a structurally diverse

group of surface-active molecules synthesized by

microorganisms, they are are amphipathic molecules which

reduce surface and interfacial tensions and widely used in

pharmaceutical, cosmetic, food and petroleum industries. In

this paper, several methods of bioemulsifer synthesis and

purification by Bacillus licheniformis strains (namely ACO1,

PTCC 1595 and ACO4) were investigated. strains were

grown in nutrient broth with different conditions in order to

get maximum production of bioemulsifer. the purification of

bio emulsifier and the  quality evaluation of the product was

done by adding sulfuric acid (H2SO4) (98%), Ethanol or  HCl

to the solution followed by centrifuging. To determine the

optimal conditions yielding the highest bioemulsifier

production, the effect of various carbon and nitrogen sources,

temperature, NaCl concentration , pH , O2 levels, incubation

time are indispensable and all of them were highly effective in

bioemulsifiers production.

Key words: biosurfactant, bioemulsifier, purification, surface

tension, interfacial tension

1.introduction

Biosurfactants are amphiphilic biological compounds

produced extracellularly or as part of the cell membranes by a

variety of yeast, bacteria and filamentous fungi from various

substances including sugars, oils and wastes.[3] Biosurfactants

are a diverse group of surface-active chemical compounds

produced by a wide variety of microorganisms and can be

divided into two categories: low-mass molecules that act to

lower surface and interfacial tensions and high-molecularmass

polymers, also known as bioemulsifier, that are more effective

in stabilizing oil–water emulsions without remarkable surface

tension reduction.[4]Bioemulsifiers are amphipathic moleculse

secreted by microorganisms facilitates uptacke of insoluble

substrate.studies on bioemulsifier are fast gaining ground due

to their widespread application.[10]high-molecularmass

polymers, also known as bioemulsifier, that are more effective

in stabilizing oil–water emulsions without remarkable surface

tension reduction.[4] Biosurfactants can reduce the surface

tension between two liquids, and bioemulsifiers induce a

dispersion of undissolved material throughout the liquid, by

formation and stabilization of droplets of the dispersed phase.

biopolymers are less effective on lowering the surface tension,

but are highly effective on the production of emulsions, and

have a considerable specificity for the substrate.[5]

Bioemulsifiers reduce the interfacial tension between

immiscible liquids, or at the solid-liquid interface.[6]Bio

emulsifiers can be divided into three categories: 1. Bio

emulsifiers were produced exclusively with alkenes as a

carbon source, such as Corynebacterium sp., 2. Bio

emulsifiers were produced only with water-soluble substrates

as the carbon source, such as Bacillus sp., and 3. Bio

emulsifiers were produced with alkenes and water-soluble

substrates as carbon sources, such as Pseudomonas

sp.[7]Unlike their synthetically produced counterparts,

emulsifiers of natural origin are biodegradable and have

reduced toxicity, which is in agreement with the concept of

environmental sustainability . In addition, they can remain

effective even at extreme conditions of pH, temperature, and

salinity.they can be produced in situ, at the contaminated

site.[7]In the field of bioremediation, the application of

bioemulsifiers as natural alternatives to synthetic production is

an efficient strategy for removing hydrocarbons from

contaminated soils and Sediments.[2] Bio emulsifiers are not

only of interest for bioremediation processes in the petroleum

industry. These compounds can be used to enhance oil

recovery from wells, reduce the heavy oil viscosity, clean oil

storage tanks, increase flow through pipelines and stabilize

fuel water–oil emulsions.[7]A div some microorganisms

(including bacteria, filamentous fungi, and yeasts[2]) can

emulsify hydrocarbons even in the absence of cell growth or

uptake of hydrocarbons. Surface-active compounds produced

by microorganisms are of two main types, those that reduce

surface tension at the air–water interface (bio surfactants) and

those that reduce the interfacial tension between immiscible

liquids, or at the solid–liquid interface (bio emulsifiers).[7]

ersity of microorganisms are able to produce a wide range of

amphipathic compounds that exhibit surface activities at

interfaces, such as bioemulsifiers Although a wide diversity of

bioemulsifiers has been produced up until now using a large

variety of microorganisms, only a few reports have appeared

in relation to actinobacteria emulsifier producers such as

Streptomyces sp., isolated from marine environments, or

Streptomyces sp. S22, isolated from garden soil. Streptomyces

sp. MC1, an actinobacteria isolated from sugar cane, has

shown the ability to reduce hexavalent chromium [Cr(VI)] to

less toxics species  with this biological reduction seeming to

occur largely on the cell surface.[1] Bacillus licheniformis

produces a lipopeptide called lichenysin. Lichenysin is a

cyclic lipopeptide and belongs to the most effective

biosurfactant discovered so far. Bioemulsifer produced by B.

licheniformis JF-2 exhibits a critical micelle concentration of
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10 mg/l and reduces the interfacial tension against decane to 6

× 10
-3

dyne cm
-1

, which is one of the lowest interfacial

tensions ever reported for a microbial surfactant .[8]Despite

their potential applications in multiple biotechnological areas,

the commercial availability of bioemulsifiers is currently

limited. This is mainly due to economic obstacles to their

sustainable production at industrial levels. The production of

new biomolecules and strains could therefore be key for

overcoming these limitations and challenges, especially if

inexpensive substrates can be used. It is important to remark

that substrates represent 10–30% of total production costs [2]

This review however aims to provide a quick glance into

obtain microbial cultures producing  BE with several bacteria

and the main techniques employed for their purification,and

Concentration.

2.1 . Bioemulsifier Production by B.licheniformis (ACO1)

Isolated bacteria was cultivated in a flask containing a 50 ml

mineral salt (MS) solution supplemented with 2% (w/v)

glucose and was incubated at 45C for7 days. The MS solution

was used as the basic medium.A crude bioemulsifier

preparation was obtained by centrifuging (10000g, 15 min,

4C) a stationary-phase culture to remove the cells. Three

volumes of cold ethanol were added to the supernatant and

kept at 4C overnight. Crude bioemulsifier precipitate was

collected after centrifugation at 3000g for 5 min and was

washed with ethanol. Dried emulsifier was dissolved in 100

ml distilled water to prepare a crude extract solution and was

tested for emulsifying activity.

To determine the optimal conditions yielding the highest

bioemulsifier production, the effect of various carbon and

nitrogen sources was analyzed. The highest emulsifier

production was obtained when yeast extract was used in the

medium. Among the nitrogen sources tested, sodium nitrate

was shown to be the best substrate for emulsifier production.

The optimum temperature, NaCl concentration and pH for its

bioemulsifier production were 45C, 4% (w/v) and 8.0,

respectively. Strain ACO1 was able to grow under different O2

levels but emulsifier production was optimal in the static

condition.[9]

2.2 .Bioemulsifier production by B. licheniformis PTCC

1595

After the bacterial cells were removed from the liquid culture

by centrifugation (13000 g, 15 min) in a HEPTICH centrifuge

mod., the crude bioemulsifer was isolated by adding

concentrated HCl to the supernatant. A flocculated precipitate

was formed at pH 2.0 that could be collected by centrifugation

(20000 g, 20 min). The precipitate was dried under vacuum in

dessicator and kept overnight at4
o
C. The crude product was

resuspended in dichloromethane. After stirring for one night,

the suspension filtered through Whatman No. 1 filter paper to

remove the coarse impurities. The filtrate was extracted twice

with equal volumes of distilled water (pH 8.0) while stirring

for 20 min. After this period, it was left 3 h in a separating

funnel to allow the two phases to separate. The aqueous

phases containing the bioemulsifer were collected and then

were lyophilized overnight.[8]

Maximum of bioemulsifer production was achieved in 48 h of

incubation and CMD values were minimal at this point.

Emulsification index values followed a similar pattern as

surface tension lowering. According to these data, 37
o
C and

300 rpm were selected as best conditions. The production

yield of bioemulsifer was improved by addition of FeSO4,

MnSO4 and starch while CaCl2 and MgSO4 decreased it .  The

addition of hydrocarbons, such as almond, castor oil and olive

oil to the culture medium increased the bioemulsifer

production while maximum of yield was achieved with olive

oil.[8]

2.3 .Bioemulsifier production by B. licheniformis (ACO4)

In the first stage of the separation process, the incubated

culture was sterilized with humid heat and Centrifuged at

10000 rpm and 4
o
C for 15 min . The supernatant was collected

and then sterilized by the same procedure previously

described. In the second stage of the separation process, 1mL

of H2SO4 (98%) was added per 200 mL of supernatant and

Centrifuged at 10000 rpm and 4
o
C for 15 min. The collected

precipitate was separated from supernatant layer and dissolved

in 8 mL water to form an aqueous solution bio emulsifier.

Thereafter, the solution was sterilized with humid heat.[7]

To achieve the enhance growth of the strain. Optimized

incubation time and temperature are indispensable. For the

strain in this paper, these parameters are 7 hr and 30
○
C,

respectively. Furthermore, sterilizing the medium after the

incubation and growth stage is necessary to extract the

emulsifier from the strain wall. Sterilizing facilitates the

rupture of the linkage between the emulsifier and the strain

wall. Besides, to complete the extraction of the emulsifier and

remove the inactive microorganisms, centrifugation in 10000

rpm and 4
○
C for 15 min is necessary.[7]

3. Conclusions

ACO1 showed a high capacity for bioemulsifier production

and grew up to 60C with NaCl at 180 g l
–1

. The optimum

NaCl concentration, pH and temperature for bioemulsifier

production were 4% (w/v), 8.0, and 45C, respectively.B.

licheniformis PTCC 1595 was grown in nutrient broth with

different conditions in order to get maximum production of

bioemulsifer. The best culture medium was found to be

nutrient broth medium supplemented with starch, Fe
2+

, Mn
2+

and olive oil.For the strain  of ACO4, Optimized incubation

time and temperature are 7 hr and 30
○
C, respectively.
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Abstract—The present work reports an effect of surface- 

modification of indium tin oxide (ITO) particles with chemicals on 
their electronic conductivity properties. Examined chemicals were 
polyvinyl alcohol (nonionic polymer), poly(diallyl dimethyl 
ammonium chloride) (cationic polymer), poly(sodium 
4-styrene-sulfonate) (anionic polymer), (2-aminopropyl) trimethoxy 
silane (APMS) (silane coupling agent with amino group), and 
(3-mercaptopropyl) trimethoxy silane (MPS) (silane coupling agent 
with thiol group). For all the examined chemicals, volume resistivities 
of surface-modified ITO particles did not increase much when they 
were aged in air at 80 oC, compared to a volume resistivity of 
un-surface-modified ITO particles. Increases in volume resistivities of 
ITO particles surface-modified with the silane coupling agents were 
smaller than those with the polymers, since hydrolysis of the silane 
coupling agents and condensation of generated silanol and OH groups 
on ITO particles took place to provide efficient immobilization of 
them on particles. The APMS gave an increase in volume resistivity 
smaller than the MPS, since a larger solubility in water of APMS 
providing a larger amount of APMS immobilized on particles. 
 

Keywords—Indium tin oxide, particles, surface-modification, 
volume resistivity.  

I. INTRODUCTION 

IN-DOPED indium oxide, or indium tin oxide (ITO), is 
electro-conductive, and its film is transparent in the visible 

region. These properties are applicable to opto-electronic 
devices such as display, solar cell, and sensor [1]-[3]. The ITO 
faces at a problem: Electrical conductivity of ITO is reduced 
under exposure to air; that is, the ITO is unstable as for its 
electrical conductivity. According to Yu et al. [4], oxygen and 
moisture molecules adsorbed on ITO film surface diffuse into 
inside of the film, which controls the mobility of carriers. The 
control provides the reduction of electrical conductivity of ITO. 
Based on the mechanism of the reduction, the 
oxygen-adsorption should be controlled to stabilize the 
electrical conductivity. Covering of ITO surface with 
chemicals, or surface-modification might work for the 
stabilization since the covering chemicals prevent the ITO 
surface from contacting with air. In fabrication of metallic 
copper nanoparticles in aqueous solution, oxidation of the 
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nanoparticles could be controlled with the presence of CTAB 
and citric acid in the aqueous solution [5], [6]. Adsorption of 
these chemicals on particle surface is considered to make the 
particle surface not contact with oxygen molecules in air. This 
result expects that use of chemicals acting on particle surface 
solves the problem on unstable electrical conductivity.  

There are various chemical agents for surface-modification, 
in which representatives are the chemical agents such as 
cationic polymer, anionic polymer, non-ionic polymer and 
silane coupling agent. The present work examines various 
chemical agents for surface-modification to find chemical 
agents suitable to stabilization of electrical conductivity of ITO.  

II. EXPERIMENTAL 

A. Chemicals 

ITO particles suspended in ethanol (25 wt.%) were supplied 
from Mitsubishi Materials Corporation. Their morphology is 
explained in a section of Results and Discussion. Polymers 
examined for surface-modification of ITO particles were 
polyvinyl alcohol (polymerization degree: 2000, Kanto 
Chemical) a nonionic polymer, poly (diallyl dimethyl 
ammonium chloride) (PDADMAC) (20 wt.% in H2O, Mw: 
100000-200000, Sigma-Aldrich) as a cationic polymer, and 
poly (sodium 4-styrene-sulfonate) (PSS) (Mw: ca. 70000, 
Sigma-Aldrich) as an anionic polymer. Silane coupling agents 
examined for the surface-modification were (2-aminopropyl) 
trimethoxy silane (APMS) (97%, Sigma-Aldrich) and 
(3-mercaptopropyl) trimethoxy silane (MPS) (95%, 
Sigma-Aldrich). Ethanol (99.5%, Kanto Chemical) was used as 
solvent for the examined chemicals. All the chemicals were 
used as received. Water that was ion-exchanged, distilled, 
sterilized with an ultra-violet lamp and filtrated with Advantec 
RFD270NC was used in all preparations.  

B. Methods 

For surface-modification using the polymers, ethanol and 
polymer/ethanol solution were added to the ITO suspension. 
The mixture was stirred at room temperature for 24 h. The 
concentrations of ITO and polymer in the mixture were 2.5 
wt.% and 1 g/L, respectively. For surface-modification using 
the silicone alkoxides, silane coupling agent/ethanol solution, 
ethanol and water were added to the ITO suspension. The 
mixture was stirred at room temperature for 24 h. The 
concentrations of ITO and silane coupling agent in the mixture 
were 2.5 wt.% and 1 g/L, respectively. The H2O concentration 
was adjusted to 0, 20, 40, 60 and 80 vol.% by varying the 
amounts of ethanol and water. The surface-modified ITO 
particles were washed by repeated centrifugation, supernatant 
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be consumed for the immobilization, which provided efficient 
covering of particle surface. Consequently, the largest volume 
resistivity was recorded at the high water concentration. The 
volume resistivity increased with the aging for 10 days for all 
the H2O concentrations as well as the ITO/MPS. A normalized 
volume resistivity tended to decrease with the increase in H2O 
concentration, and was the smallest value of 1.7 at 80 vol.%. 
The largest amount of APMS was present on particle surface at 
80 vol.%, which was implied from the result on the largest 
volume resistivity at 80 vol.%. The covering with the large 
amount of APMS controlled the contact of ITO particle surface 
with air. As a result, the change in volume resistivity was the 
smallest at 80 vol.%. The normalized volume resistivity of 1.7 
for ITO/APMS at 80 vol.% was smaller than 2.3 for ITO/MPS 
at 20 vol.%. The results on the volume registivities implied that 
the amount of APMS on particle surface was larger than that of 
MPS. This indicated that the smaller volume resistivity was 
attained with smaller amount of siliane coupling agent for 
ITO/APMS. Accordingly, it was demonstrated that the APMS 
was suitable to control the resistivity of ITO particles, 
compared to MPS, although a mechanism on the different 
abilities to control the resistivity is still unclear. 

IV. CONCLUSIONS 

The ITO particles were surface-modified with various 
chemicals such as polymers (PVA as the nonionic polymer, 
PDADAMC as the cationic polymer and PSS as the anionic 
polymer) and silane coupling agents (MPS as the silane 
coupling agent with thiol group and APMS as the silane 
coupling agent with thiol group). Volume resistivities of 
particles increased with aging in air at 80 oC. Any chemicals 
examined had the ability to reduce the increase in volume 
resistivity of ITO particles, due to covering their surfaces with 
the chemicals. Increases in volume resistivities of ITO particles 
were controlled dominantly for the surface-modifications with 
the silane coupling agent, since the silane coupling agents were 
efficiently immobilized on the ITO particle surface through 
hydrolysis of the silane coupling agents and condensation of 
generated silanol and OH groups on ITO particles. In particular, 
the surface-modification using APMS was more effective 
against the increase in volume resistivity than MPS, since the 
APMS was more soluble in water, and more APMS molecules 
were immobilized on particles. 
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Effects of Propolis on Immunomodulatory and
Antibody Production in Broilers

Yu-Hsiang Yu

   Abstract—The immunomodulatory effect of propolis has been
widely  investigated  in  the  past  decade.  However,  the  beneficial
effects in broilers are still poorly understood. The aim of this study
was to evaluate the effect of propolis added in drinking water on
immunomodulatory and antibody production in broiler. Total of 48
chicks were randomly allocated into four groups with 12 broilers per
group. All birds were intranasal inoculated with Newcastle Disease
vaccine at 4 and 14 days old of age. Four groups, including control
without any treatment, groups of A, B and F [3 days of anterior (A), 3
days  of  posterior  (P)  and  6  days  of  full  (F)]  were  supplied  the
propolis  at  300  ppm  in  drinking  water  when  vaccination  was
performed,  respectively.  Our  results  showed  that  no  significant
difference was found in growth performance, antibody production
and  immune  organ  index  among  groups.  However,  propolis
treatments in broilers significantly reduced IL-4 expression in spleen
at 14 days-old of age and bursa at 28 days-old of age compared with
control group. The expression of IFN-gamma in spleen (A, P and F
group) and bursal (F group) were elevated compared with control
group at 28 days-old of age. In conclusion, our results indicated that
propol is - treated  birds  could  bear  the  capabi l i ty  for
immunomodulatory  effects  by  change  Th1  subset  cytokine
expression  in  vaccination.

  Keywords—propolis, broiler, immunomodulatory, vaccination
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Ergonomics Sallow Recharge Well for Sustainable
Ground Water Resources

Lilik Sudiajeng, Wiraga Wayan, Lanang Parwita I Gusti

   Abstract—This is the ongoing research started in 2013 with the
final  aim  is  to  design  the  recharge  wells  both  for  housing  and
industry  for  ground  water  conservation  in  Bali  -  Indonesia.  The
research started in Denpasar Regency, one of the strategic areas in
Bali. The research showed that there is some critical area of ground
water  resources,  especially  in  north  and  west  part  of  Denpasar
Regency.  It  driven by the rapid increase of  the tourism industry
which is followed by the high rate of population, change of land use
that leads to the decreasing of rain water catchment areas, and less
awareness on preserve natural resources, including ground water.
Focus Group Discussion concluded that in order to solve the problem
of groundwater crisis, requires the contribution of all parties, started
from  making  simple  recharge  well  for  housing.  Because  of  the
availability of land is limited and expensive, it is necessary to present
an ergonomic shallow recharge well in accordance with the ability of
the family or community. The ergonomics shallow recharge well is
designed based on the data of hydrology and the characteristics of
soil. The design is very flexible depending on the availability of land,
environmentally  friendly,  energy  efficient,  culture-based,  and
affordable.  To meet  the recommended standard of  ground water
quality, then it equipped with a filtration and sedimentation ponds.
Before design recharge wells  is  disseminated to the public,  it  is
necessary to analyze the effectiveness of the wells to harvest and
absorb rainwater into the ground.

  Keywords—ergonomics, ground water resources, recharge well,
sustainable
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Experimental Investigation on the Behavior of
Steel Fibers Reinforced Concrete under Impact

Loading
Feng Fu, Ahmad Bazgir

   Abstract—This  study  aimed to  investigate  and examine the
structural behaviour of steel fibre reinforced concrete slabs when
subjected to impact loading using drop weight method. A number of
compressive tests, tensile splitting tests, as well as impact tests were
conducted.  The  experimental  work  consists  of  testing  both
conventional  reinforced slabs  and SFRC slabs.  Parameters  to  be
considered  for  carrying  out  the  test  will  consist  of  the  volume
fraction of steel fibre, type of steel fibres, drop weight height and
number of blows. Energy absorption of slabs under impact loading
and  failure  modes  were  examined  in-depth  and  compared  with
conventional reinforced concrete slab are investigated.

  Keywords—steel  fibre  reinforce  concrete,  compressive  test,
tensile splitting test, impact test
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Abstract—In power transmission lines, electricity conductors are 

main tools to carry electric power. Thus, other devices such as shield 

wires, insulators, towers, foundations etc. should be designed in a 

way that the conductors be able to successfully do their task which is 

appropriate power delivery to the customers. Non-stop increase of 

energy demand has led to saturated capacity of transmission lines 

which, in turn, causing line flash to exceed acceptable limits in some 

points. An approach which may be used to solve this issue is 

replacement of current conductors with new ones having the 

capability of withstanding higher heating such that reduced flash 

would be observed when heating increases. These novel conductors 

are able to transfer higher currents and operate in higher heating 

conditions while line flash will remain within standard limits. In this 

paper, we will attempt to introduce three types of advanced overhead 

conductors and analyze the replacement of current conductors by new 

ones technically and economically in transmission lines. In this 

regard, progressive conductors of transmission lines are introduced 

such as ACC (Aluminum Conductor Composite Core), AAAC-UHC 

(Ultra High Conductivity, All Aluminum Alloy Conductors), and 

G(Z)TACSR-Gap Type. 

 

Keywords -ACC- AAAC-UHC- Gap Type-Transmission lines.  

I. INTRODUCTION 

oday, in the world, various types of overhead conductors 

are used according to their functional needs. These 

conductors may be different from each other in terms of 

mechanical properties, electrical properties, structure, 

manufacturing process, and the materials used in alloys or 

other geometric principles. To design overhead lines process, 

the type of the conductor – which transmits electrical energy- 

is considered as an important indicator which also allocates 25 

to 30 percent of all costs of lines construction to itself. 

Conductors can be made of different types of metals, 

including copper, aluminum, steel, or various alloys, but in 

power transmission lines that the goal is to transmit electrical 

energy with the lowest cost, it is attempted to produce them 

using suitable metals and alloys whose have electrical and 

mechanical properties as well as relative advantage from an 

economic perspective. Various types of conductors, which 

have been used so far, are as follows: 

GS conductors, AS conductors, AW conductors, AZ 

conductors, OPGW conductors, ACSR/GS conductors, 
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ACSR/AS conductors, ACSR/AW conductors, ACSR/AZ 

conductors, TACSR conductors, SLAC conductors, AAAC 

conductors (All Aluminum Alloy Conductor), ACAR 

conductors (Aluminum Conductor Reinforced Steel), and 

AAC conductors (All Aluminum Conductor).  

A. Copper Conductors 

These conductors are not used in overhead power 

transmission lines but they are widely used in distribution 

lines and cables. Copper conductors compared to aluminum 

conductors have less electrical resistance and more mechanical 

resistance. Therefore, to transmit a specific amount of power, 

if a copper conductor is used, its cross-section can be smaller. 

In spite of the major benefits of this type of conductor, its 

relative high price and limited mechanical strength, compared 

to steel and aluminum conductors, limit its use in overhead 

transmission lines.  

B. Conductors Properties 

Conductors’ properties are as follows: 

B.1. conductor cross-sectional area 

B.2. conductor diameter: When the conductor’s diameter is 

more, its wind age and the weight of ice around it (in cold 

areas) get more which accordingly leads to impose additional 

mechanical loads on conductors and towers. On the other 

hand, the conductor’s large diameter has some positive 

features including reducing Corona losses and increasing 

conductor’s acceptable current.  

B.3. mechanical resistance 

B.4. electrical resistance: This is another important 

conductor’s property, which has a very significant and 

effective role in an electrical load and the amount of energy 

losses.  

In overhead transmission lines, aluminum, as the most popular 

metal conductor, has been replaced with copper. Although to 

equalize the amount of losses in aluminum with copper the 

cross-sectional area should be more, aluminum is lighter and 

cheaper. In addition, it is possible to provide abundant 

aluminum while providing copper is limited.  

One of the most popular conductors is Aluminum Conductor 

Steel-Reinforced (ACSR) which contains some layers of 

aluminum strands in which steel strands surround the central 

core. 

Feature Evaluation and Applications of Various 

Advanced Conductors with High Conductivity 

and Low Flash in Overhead lines 
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Producing stranded conductors is easier and their size can be 

increased by adding successive layers of strands. Such 

conductors are easier to use and especially in bigger sizes than 

a single-stranded conductor, they have more flexibility. Using 

steel strands in ACSR conductors enhances strength-to-weight 

ratio. To dissipate the heat, the conductors used in overhead 

transmission lines are not insulated.   

Another kind of conductor called developed ACSR, with a 

buffer such as fiber or paper between steel and aluminum, has 

been also produced. The buffer increases the conductor’s 

diameter, decreases the electrical field on the conductor’s 

surface, and thereby reduces the corona. Increasing electricity 

in overhead lines increases the temperature which itself 

increases the conductor’s length and finally the flash lines 

which sometimes go beyond the safety limit. This has been 

shown in figure 1.  

 

 

Figure 1: Flash and space constraints: T1 and T2 and T3 are the 

temperature of the conductor ( Co ) 

II. ARTICLE DETAILS 

In this section, we introduce three types of conductors with 

high temperature and low flash (or HTLS: High Temperature 

and Low Sag). Replacing existing conductors with such 

conductors is considered as repairs of lines and there is no 

need to taking new ways. Moreover, HTLS conductors do not 

increase the environmental impacts.  

2.1. Aluminum Conductor Composite Core: 

In such conductors, annealed aluminum with a sector 

trapezoidal cross-section is placed around a core made of 

composite with ultra-high tensile strength [1].  

 

 

Figure 2: a sample of a conductor with a composite core 

 

Such conductors, compared to steel-core conductors, can 

double the current carrying capacity in transmission and 

distribution lines, increase the system reliability by 

eliminating the curvature caused by overload and additional 

temperature, and eliminate the Bi-Metal corrosion process. 

They also need fewer structures during newly built lines and 

as a result, they reduce the time, cost and compared to 

conductors with the same diameter, and operating 

temperature, reduce lines losses [2].  

This fact that aluminum conductors with composite core are 

lighter allows us to add aluminum in any desired diameter 

without any weight gain. This property simultaneously 

increases transmission lines capacity and reduces 

transmission lines losses. ACCC conductors have been 

designed to increase energy efficiency and work at high 

working temperature. In contrast to the conductor with the 

same diameter, weight and transmission power, the ACCC 

conductor’s temperature is lower [3]. 

2.2. All Aluminum Alloy Conductor with High Conductivity: 

Undoubtedly, UHC-AAAC is one of the most effective 

overhead conductor today. Such conductors decline releasing 

CO2 and increase the production capacity to compensate the 

network losses. Each kilogram of conductor contains 

aluminum alloy with high conductivity of electric current. 

They, compared to AAAC conductors, work with higher 

efficiency and lower temperature (cooler).  

Using such conductors as a double bundle in a double-circuit 

100 km route, annually saves 2.5 million euros and they, 

compared to AAAC conductors with the same size and 

weight, decrease the losses up to 9 percent. By replacing 

ACSR conductors with UHC-AAAC, line capacity increases 

up to 35 percent. To replace such conductors, just the 

conductors are exchanged and there is no need to change the 

equipment of transmission lines. Due to high conductivity, 

low weight, and high mechanical strength, compared to ACSR 

with the same size, the curvature of lines is less [3].  

3- Gap Type Conductors: 

One type of HTLS conductors is called GTACSR that is 

known Gap Type. Their geometry shape is like ACSR and it 

has been shown in figure 3.  

Zirconium aluminum wires have thermal resistance around a 

steel core with high tensile strength. In Type Gap conductors’ 

basic design, there are several layers of Alzr round wires 

around a layer of sector wires [1]. Aluminum wires in the 

inner layers are trapezoidal cross-section. There is also a gap 

between layers and the steel core which is filled with grease. 

Grease reduces the friction between these two layers and it 

makes the GTACSR conductor has a high capacity in 

removing vibrations [4]. 
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Figure 3: GTACSR and ACSR conductors 

 

Reducing friction allows the GTACSR conductors to be 

tighten only with a steel core. There is no need to tighten the 

aluminum conductors. It means that the elongation of 

GTACSR conductors just depends on the steel conductor’s 

properties and thereby when the temperature increases, the 

flash line increases too.  

Accordingly, the power transmission increased without fitting 

with flash. Under normal statuses, GTACSR conductors with 

the same flash as ACSR conductors work at 150 °C. It means 

that GTACSR conductors have the capacity of a 1.6 time-

electric current [4]. 

Different types of ALZr alloys can be used and each one has 

its various properties. A steel core with a high tensile strength 

along with an appropriate galvanization, a high thermal 

resistance above 250 °C, and high-temperature greases are 

used to allow the aluminum move around the steel core easily. 

It prevents steel core corrosion in a long time and increases the 

thermal resistance up to 300 ° C.A wide range of zirconium 

aluminum alloys are used in domestic products. All layers 

with a trapezoidal-shaped aluminum increase the Fill Factor 

up to 98.5% [1]. 

Gap type conductor is the best way to optimize the overhead 

lines. ACSR conductors can be easily replaced with Gap Type 

conductors with the capacity increase of over two times. 

Excellent mechanical properties and the thermal flash 

substantial reduction under various loads allow us to construct 

overhead lines with low cost and in a short time [1].Because 

such conductors are similar to ACSR conductors. The only 

concern about using such conductors is high-temperature 

performance that may have negative effects on clamps. So the 

first step before using such conductors is to check the 

temperature of conductors and their performance effects on 

the old clamps.  

2.3.1. Introduction of Clamp Systems: 

Clamp systems are a part of overhead lines, which hold the 

conductors. And also, if the conductor is not insulated, a 

clamp system must be chain insulated. The primary objective 

of the dielectric system (insulator) is to isolate the electric 

current from lines to pylons. However, this property strongly 

depends on the temperature reaches to the insulator. In thermal 

analysis, insulator is one of very sensitive components in the 

clamp system. In high-pressure overhead lines, conductors are 

not usually insulated. In ACSR conductors, such points are not 

important because the maximum temperature is around 80 and 

such temperature does not have a negative impact on the 

insulator. However, GTACSR may be a problem. High 

temperature (150 Co ) may have a negative impact on 

insulators. That is why it is very important to consider heat 

distribution during a clamp system in general and especially in 

insulator chain when GTACSR conductors are being applied.  

 

 

Figure 4: a sample of a simple under pressure clap system for a 

simple guide[5] 

 

There are various combinations of clamp systems: single 

chains for one conductor, single chains for double conductors, 

two chains for two conductors, a double V-shaped chain for 

three conductors and etc. Each of these modes can be used in 

accordance with technical requirements. However, Figure 3 

shows a simple clamp system for a conductor and it is a state 

in which the highest temperature in the insulations produced 

because in this state, there is the shortest gap between the first 

insulator and the conductor.  

Hence, the system shown in Figure 3 represents the most 

restrictions. That is why this particular case of a clamp system 

has been examined. 

In order to do a thermal analysis in reference [4], first a three-

dimensional model of a clamp system is designed using CAD 

software, then the clamp system modeled is transferred to 

thermal analysis software. Such software has a computing tool 

to do the thermal analysis using Finite Element Method (EFM) 

method. In this simulation, undesirable statuses have been 

studied because if the system works properly in the most 

unfavorable status, it will work properly in other normal 

statuses. Because of natural convection heat transfer and when 

the ambient temperature reaches to 40 ° C and there is no 

wind, the temperature of GTACSR conductor reaches to its 

maximum operating temperature or 150 ° C which is the most 

undesirable status. After the simulation, this system is tested in 

laboratory to measure the difference between results in the 

simulation and the practical test. 

This analysis aims to examine the maximum temperature of 

the first insulated plate, when such conductor is used in 

overhead transmission lines. Considering the theoretical and 

experimental results, we can be sure that high temperature in 

GTACSR neither affects clamp system performance nor 

insulation capacity. Thus, replacing the previous conductors 

may change the critical temperature only up to 20 ° C.  

After the first test, we can be sure that the under-pressure 

clamp applied for ACSR conductors, is valid for GTACSR 

conductors with the same size because the insulation does not 
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reach its critical temperature at all. Therefore, the high 

temperature of the insulation has no negative effect on its 

correct operation. 

On the other hand, the comparison between experimental and 

theoretical results, ensure that the actual behavior of the 

system with a high level of reliability has only 5% difference 

with the obtained results.  

III. CONCLUSION 

Since nowadays demands for energy are constantly rising, its 

direct effect is to saturate transmission lines, especially 

overhead lines. That is why the problems of overhead lines 

should be considered. Therefore, this article discussed three 

kinds of conductors with high temperature and low flash. 

Compared to ACSR conductors, such conductors have very 

significant properties and they can constantly work in high 

temperature –with no losses; and also using these conductors, 

rated current can be increased. 

Since on the one hand ,the materials of composite core has a 

very low coefficient of thermal expansion and on the other 

hand such materials determine the curvature of lines, 

conductors with composite core can decrease the curvature of 

lines. 

In general, due to this fact that to replace the introduced 

conductors with current conductors there is no need to change 

the systems of pylons, clamps etc., it is suggested that the 

regional electricity companies in Iran put such replacement on 

their agenda 
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Abstract—Clustering analysis can facilitate the extraction of 

intrinsic patterns in a dataset and reveal its natural groupings without 

requiring class information. For effective clustering analysis in high 

dimensional datasets, unsupervised dimensionality reduction is an 

important task.  Unsupervised dimensionality reduction can generally 

be achieved by feature extraction or feature selection.  In many 

situations, feature selection methods is more appropriate than feature 

extraction methods because of their clear interpretation with respect to 

the original features. The unsupervised feature selection can be 

categorized as feature subset selection and feature ranking method, 

and we focused on unsupervised feature ranking methods which 

evaluate the features based on their importance scores. Recently, 

several unsupervised feature ranking methods were developed based 

on ensemble approaches to achieve their higher accuracy and stability. 

However, most of ensemble-based feature ranking methods require the 

true number of clusters. Furthermore, these algorithms evaluate the 

feature importance depending on the ensemble clustering solution, and 

they produce undesirable evaluation results if the clustering solutions 

are inaccurate. To address these limitations, we proposed an 

ensemble-based feature ranking method with random subspace and 

multiple-k ensemble (FRRM). The proposed FRRM algorithm 

evaluates the importance of each feature with the random subspace 

ensemble, and all evaluation results are combined with the ensemble 

importance scores. Moreover, FRRM does not require the 

determination of the true number of clusters in advance through the 

use of the multiple-k ensemble idea. Experiments on various 

benchmark datasets were conducted to examine the properties of the 

proposed FRRM algorithm and to compare its performance with that 

of existing feature ranking methods. The experimental results 

demonstrated that the proposed FRRM outperformed the competitors. 

 

Keywords—Clustering analysis, multiple-k ensemble, random 

subspace-based feature evaluation, unsupervised feature ranking 
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Abstract—In this study, the free vibration analysis of conical 

helicoidal rods with two different elliptically oriented cross sections 

is investigated and the results are compared by the circular cross-

section keeping the net area for all cases equal to each other. 

Problems are solved by using the mixed finite element formulation. 

Element matrices based on Timoshenko beam theory are employed. 

The finite element matrices are derived by directly inserting the 

analytical expressions (arc length, curvature, and torsion) defining 

helix geometry into the formulation. Helicoidal rod domain is 

discretized by a two-noded curvilinear element. Each node of the 

element has 12 DOFs, namely, three translations, three rotations, two 

shear forces, one axial force, two bending moments and one torque. 

A parametric study is performed to investigate the influence of 

elliptical cross sectional geometry and its orientation over the natural 

frequencies of the conical type helicoidal rod. 

 

Keywords—Conical helix, elliptical cross section, finite element, 

free vibration. 

I. INTRODUCTION 

HE number of researches about circular or non-circular 

helicoidal geometry has been increased and some of these 

studies are about double helix-DNA [1], carbon nanotubes [2], 

fibers [3], polymers [4], dampers [5], and staircases [6] etc. 

Helicoidal rods are also preferred for various applications, 

such as, to support mechanical equipment, to transfer the 

forces, absorb the energy or reduce the vibration in structural 

system, to be used as steam generators in nuclear industries, 

and helical actuators used to manage thermal heating in smart 

material applications, etc. In the literature, the theoretical and 

numerical studies exist on the static/dynamic analyses of 

elastic helices having circular or rectangular cross-sections. In 

some of these studies, reference [7] studied the dynamic 

analysis of helical rods based on the exact differential 

equations governing static behavior of an infinitesimal 

element by using the finite element method (FEM). The static 

analysis of circular and non-circular helices having rectangular 

cross-section is investigated by using the mixed FEM in [8]. 

References[9], [10] applied to investigate the static or dynamic 

analysis of helices by the transfer matrix method. The free 

vibration analysis of a circular helicoidal bar is studied by 

using both the dynamic transport matrix method and the finite 

element method in [11]. Reference [12] employed the exact 
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element method for the static analysis of helicoidal structures 

of variable cross section. The pseudospectral method is used 

to investigate the free vibration analysis of cylindrical helical 

springs with circular cross-sections in [13]. Considering the 

warping deformations of the cross-section, free vibration 

analysis of naturally curved and twisted beams are 

investigated by using the analytical study in [14]. The 

cylindrical and non-cylindrical helicoidal rods having thin-

thick walled circular and non-circular cross sections, 

equilateral triangular, cruciform and composite cross sections 

are studied by using the mixed FEM in [15], [16]. 

In this study, the both curvatures and the arc length of 

helicoidal geometry are directly taken into account in the 

mixed FE formulation, and it is applied to dynamic analysis of 

viscoelastic helicoidal rods in [17], [18]. By using the 

Timoshenko beam theory adapted mixed FE formulation, the 

free vibration analysis of conical helicoidal rods having 

elliptical cross sections is solved. As a parametric study, the 

influence of the orientation of elliptical cross-sections on the 

natural frequencies is investigated. Also, the fundamental 

natural frequencies of elliptical cross sections are compared 

with the circular cross section keeping the cross sectional area 

constant for both cases. Some benchmark examples are 

presented for the literature. 

 

 

Fig. 1 Conical helix and cross-sectional geometries 5mma = , 

2.5mmb =  and 3.53553mmr =  

Free Vibration Analysis of Conical Helicoidal Rods 

Having Elliptical Cross Sections Positioned in 

Different Orientation 
Merve Ermis, Akif Kutlu, Nihal Eratlı, Mehmet H. Omurtag 
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II. FORMULATION 

A. Helix Geometry and Functional 

The parametrical representation of helical geometry can be 

given as: ( )cosx R ϕ ϕ= , ( )siny R ϕ ϕ= , ( )z p ϕ ϕ= , 

( ) ( ) tanp Rϕ ϕ α= , horizontal angleϕ , the pitch angle  and 

the centerline radius ( )R ϕ , the step for unit angle of the helix

( )p ϕ .By using 2 2( ) ( ) ( )c R pϕ ϕ ϕ= + , the infinitesimal arc 

length becomes d ( )ds c ϕ ϕ= .The radius of conical helix
 

max min max( ) ( ) 2R R R R nϕ ϕ π= + −  (1) 

where maxR  and minR  are the bottom and top radius, 

respectively (see Fig. 1). 

In the Frenet coordinate system for the helix geometry, 

based on Timoshenko beam theory the field equations, exist in 

[10], can be given in the form 

,

,

s

s

Aρ

ρ

− − + = 


− − × − + = 

T q u 0

M t T m I Ω 0

&&

&&

 

(2) 

 
,

,

s

s

γ

κ

+ × − = 


− = 

u t Ω C T 0

Ω C M 0
 (3) 

where the accelerations of the displacement u&&  and rotations 

Ω&& vectors, the displacement vector ( , , )t n bu u uu , the 

rotational vector  ( , , )t n bΩ Ω ΩΩ , the force vector

( , , )t n bT T TT , the moment vector ( , , )t n bM M MM ,the 

material density ρ ,the area of the cross section A ,the 

moments of inertia I , and compliance matrices, γC  and κC  , 

the distributed external force q  and moment m vectors, 

respectively. In the free vibration analysis, considering the 

harmonic motion, it is obvious that = =q m 0 .Incorporating 

Gâteaux differential with potential operator concept [19] 

yields the functional in terms of(2)-(3) 

( ) [ ] [ ]

[ ] [ ]

[ ] [ ] ( ) ( )
[ ]

2 2

d d 1
, , , ,

d d 2

1 1 1
, , ,

2 2 2

ˆ ˆ, , , ,

ˆˆ 

s s

A

κ

γ

σ σ

ε ε

ρ ω ρ ω

   = − + × − −      

− − −  

   − − + − + −   

 + +  

T M
I y u t Ω T Ω C M M

C T T u u Ω Ω

q u m Ω T T u M M Ω

u, T Ω, M

ΙΙΙΙ
 (4) 

where square brackets indicate the inner product, the terms 

with hats are known values on the boundary and the subscripts 

ε  and σ  represent the geometric and dynamic boundary 

conditions, respectively. 

B. The Mixed FE Method and Free Vibration Analysis 

Linear shape functions, ( ) /i jφ ϕ ϕ ϕ= − ∆  and 

( ) /j iφ ϕ ϕ ϕ= − ∆  are employed, where ( )j iϕ ϕ ϕ∆ = − .A two-

noded curvilinear element is used to discretize the helicoidal 

rod domain, where the subscripts i and j shows the node 

numbers of the element. The degree of freedom (DOF) of the 

curved element is 24, where each node of the element has 12 

DOFs. The variable vectors are , , ,u T MΩΩΩΩ for per node. The 

curvatures and arc length of the helix are directly taken into 

consideration through the mixed FE formulation[11-12]. 

The problem of determining the natural frequencies of a 

structural system reduces to the solution of a standard 

eigenvalue problem ( ){ } { }2[ ] [ ]ω− =K M u 0 , where the 

system matrix [ ]K , the mass matrix [ ]M , the eigenvector 

(mode shape) u and the natural angular frequency ω of the 

system. In the mixed formulation, the explicit form of standard 

eigenvalue problem can be given as follows 

11 12 2

22 22

[ ] [ ] [ ] [ ] { } { }

[ ] [ ] [ ] [ ] { } { }
ω

        
− =       

       

K K 0 0 F 0

K K 0 M U 0
 (5) 

where the nodal force and the moment vectors { }F ,and, the 

nodal displacement and rotation vectors{ } = { }TU u Ω . In 

order to attain consistency between (5) and 

( ){ } { }2[ ] [ ]ω− =K M u 0 , the { }F is eliminated in (5), which 

yields to the condensed system matrix 
* T 1[ ] [ ] [ ] [ ] [ ]−= −22 12 11 12K K K K K . In the mixed formulation, 

the eigenvalue problem becomes ( ){ } { }* 2[ ] [ ]ω− =K M U 0 . 

III. NUMERICAL EXAMPLE  

This is a parametric study of a conical helix, which has 

three different cross-sections (circular and two different 

elliptical orientations), three different number of active turns (

2, 4, 6n = ), and three different pitch angles. The objective of 

this study is to investigate the influence of the above cited 

geometric properties on the natural frequency of the conical 

helix. Helicoidal rod is clamped at both ends. The orientations 

of the two different elliptical cross sections are as shown in 

(see Figs.1(b)-(c)). The abbreviations "ellipse_n" and 

"ellipse_b" are used elliptical cross sections with long side 

oriented horizontal and vertical direction, respectively. The 

natural frequencies of the conical helix having the elliptical 

cross sections are compared with the results of the circular 

cross section. The net areas of the all three cross-sectional 

geometries are equal to each other. 

The material and geometric properties of the helix are as 

follows: the modulus of elasticity is 206GPaE = , Poisson's 

ratio is 0.3υ = , density of material is 37850kg/mρ = , the 

taper ratio min max/R R 0.5 where max 100mmR = . The three 

different number of active turns and the height of the helix are

2, 4, 6n = , and 200, 400, 600mmH = , respectively. The 

cross-sectional dimensions of the circular and elliptical cross 

sections are 5mma =  and 2.5mmb = ; 3.53553mmr = (see 

Figs.1(b)-(d)). The torsional moment of inertia [14] for an 

elliptical cross section is given as follows 

3 3

2 2
t

a b
I

a b
π=

+
 (6)  
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The natural frequencies of the conical helix having circular 

cross section are obtained via the mixed finite element and 

these results are compared for first six natural frequencies with 

the commercial programSAP2000 and verified. The 

convergence by the present study and the SAP2000 is given 

for the fundamental natural frequency in Fig.2.In this study 

200 mixed finite element results are compared by the 1000 

displacement type SAP2000 elements. The normalized percent 

differences between these two finite elements models are 

calculated and the results are tabulated in Tables I-III, where 

the absolute maximum percent difference is 0.38%.The natural 

frequencies of elliptical cross sections ("ellipse_n", 

"ellipse_b") and the percent differences normalized in case of 

"ellipse_n" with respect to "ellipse_b" are also given in Tables 

IV-VI.  

 

 
Fig.2 The convergence analysis for ω  fundamental frequency of the 

conical helix having circular cross section for the number of 

active turn n=4 and the height H=400 mm (see Table II.) 

 

The fundamental natural frequencies decrease by increasing 

the number of active turns n  for each value of

200, 400, 600mmH = (see Tables I-VI).The fundamental 

natural frequency values of 4, 6n = are normalized with 

respect to 2n =  that correspond 200, 400, 600mmH = and 

the decrease of the percent differences are given in Table VII 

for all type of cross-sections. The fundamental natural 

frequencies decrease by increasing the height H for each value 

of 2, 4, 6n = (see Tables I-VI).The fundamental natural 

frequency values of 400, 600mmH = are normalized with 

respect to 200mmH = that correspond 2, 4, 6n = and the 

decrease of the percent differences are tabulated in Table VIII 

for all type of cross-sections. 

The fundamental natural frequencies of the conical helix are 

normalized with respect to the results of circular cross-section 

and the normalized percent differences are given in Table IX. 

It is observed that the fundamental natural frequencies of the 

elliptical cross sections ("ellipse_n", "ellipse_b" see Fig.1(b)-

(c)) decreased with respect to the circular cross section 

("circle") in the range of 9.6%~15.4% and 11.0%~ 31.7%, 

respectively. When the fundamental frequencies of the 

elliptical cross-section ("ellipse_b") are compared with the 

respective results of the elliptical cross-section ("ellipse_n") to 

investigate the effect of the orientation of the long axis of the 

ellipse, the reductions by increasing the helix height are 

observed. These reductions are approximately 14.7%~15.2%, 

7.4%~12.2% and -3.7%~-2.3%, respectively (see Tables IV-

VI).    
TABLE I 

THE NATURAL FREQUENCIES OF CONICAL HELIX HAVING CIRCULAR CROSS 

SECTION FOR THE DIFFERENT NUMBER OF ACTIVE TURNS  

( 200mmH = ) 

n  
 ω (in Hz) 

 1 2 3 4 5 6 

2 

this study 46.9 52.8 63.3 80.9 89.5 120.3 

SAP2000 47.0 52.8 63.3 80.8 89.6 119.9 

diff.% -0.21 0.00 0.00 0.12 -0.11 0.33 

4 

this study 26.6 28.4 34.5 37.0 46.6 49.2 

SAP2000 26.7 28.4 34.6 37.0 46.6 49.3 
diff.% -0.38 0.00 -0.29 0.00 0.00 -0.20 

 this study 18.3 19.5 23.8 24.8 33.6 35.1 

6 SAP2000 18.3 19.5 23.8 24.8 33.6 35.2 
 diff.% 0.00 0.00 0.00 0.00 0.00 -0.28 

diff. % = (This study-SAP2000) ×100/This study) 

 

TABLE II 

THE NATURAL FREQUENCIES OF CONICAL HELIX HAVING CIRCULAR CROSS 

SECTION FOR THE DIFFERENT NUMBER OF ACTIVE TURNS 

( 400mmH = ) 

n  
 ω  (in Hz) 

 1 2 3 4 5 6 

2 
this study 39.4 44.9 55.8 68.3 100.7 115.8 
SAP2000 39.4 44.9 55.8 68.1 100.5 115.4 

diff.% 0.00 0.00 0.00 0.29 0.20 0.35 

4 
this study 24.5 25.8 29.3 30.0 44.7 49.5 
SAP2000 24.5 25.8 29.3 30.0 44.8 49.4 

diff.% 0.00 0.00 0.00 0.00 -0.22 0.20 
 this study 17.3 18.0 19.6 19.9 33.4 35.1 
6 SAP2000 17.3 18.0 19.6 19.9 33.4 35.1 

 diff.% 0.00 0.00 0.00 0.00 0.00 0.00 

  diff. % = (This study-SAP2000) ×100/This study) 

 

TABLE III 

THE NATURAL FREQUENCIES OF CONICAL HELIX HAVING CIRCULAR CROSS 

SECTION FOR THE DIFFERENT NUMBER OF ACTIVE TURNS 

( 600mmH = ) 

n  
 ω  (in Hz) 

 1 2 3 4 5 6 

2 

this study 31.5 34.4 47.3 60.0 84.0 116.4 

SAP2000 31.6 34.4 47.3 59.9 83.7 116.2 
diff.% -0.32 0.00 0.00 0.17 0.36 0.17 

4 

this study 20.1 20.4 26.4 28.8 40.4 43.1 

SAP2000 20.1 20.4 26.4 28.8 40.4 43.1 

diff.% 0.00 0.00 0.00 0.00 0.00 0.00 
 this study 14.1 14.2 18.3 19.5 30.6 30.9 

6 SAP2000 14.1 14.2 18.3 19.5 30.6 30.9 

 diff.% 0.00 0.00 0.00 0.00 0.00 0.00 

  diff. % = (This study-SAP2000) ×100/This study) 
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TABLE IV 

THE NATURAL FREQUENCIES OF CONICAL HELIX HAVING ELLIPTICAL CROSS 

SECTIONS FOR THE DIFFERENT NUMBER OF ACTIVE TURNS 

( 200mmH = ) 

n  
 ω  (in Hz) 

 1 2 3 4 5 6 

2 

ellipse_n 42.8 61.7 71.3 92.0 115.5 124.1 

ellipse_b 36.3 45.3 49.2 63.4 73.1 108.9 
diff.% 15.19 26.58 31.00 31.09 36.71 12.25 

4 

ellipse_n 23.8 35.2 37.2 40.6 44.0 53.1 

ellipse_b 20.2 24.1 26.5 28.9 38.8 41.1 
diff.% 15.13 31.53 28.76 28.82 11.82 22.6 

 ellipse_n 16.3 24.9 25.5 27.9 30.7 37.3 

6 ellipse_b 13.9 16.4 18.4 19.3 27.2 29.8 
 diff.% 14.72 34.14 27.84 30.82 11.40 20.11 

  diff. % = (ellipse_n - ellipse_b)×100/ ellipse_n) 

 

TABLE V 

THE NATURAL FREQUENCIES OF CONICAL HELIX HAVING ELLIPTICAL CROSS 

SECTIONS FOR THE DIFFERENT NUMBER OF ACTIVE TURNS 

( 400mmH = ) 

n  
 ω  (in Hz) 

 1 2 3 4 5 6 

2 
ellipse_n 35.2 43.3 64.3 75.8 115.2 137.9 
ellipse_b 32.6 38.2 45.3 56.1 79.3 93.2 

diff.% 7.39 11.78 29.55 25.99 31.16 32.41 

4 
ellipse_n 22.0 24.5 27.4 39.6 40.8 47.8 
ellipse_b 19.6 21.8 23.5 26.0 36.5 41.6 

diff.% 10.91 11.02 14.23 34.34 10.54 12.97 

 ellipse_n 15.6 17.0 18.0 27.5 29.8 34.8 
6 ellipse_b 13.7 15.2 16.0 17.1 26.5 29.7 

 diff.% 12.18 10.59 11.11 37.82 11.07 14.66 

  diff. % = (ellipse_n- ellipse_b)×100/ ellipse_n) 

 

TABLE VI 

THE NATURAL FREQUENCIES OF CONICAL HELIX HAVING ELLIPTICAL CROSS 

SECTIONS FOR THE DIFFERENT NUMBER OF ACTIVE TURNS 

( 600mmH = ) 

n  
 ω  (in Hz) 

 1 2 3 4 5 6 

2 

ellipse_n 27.3 31.1 47.8 72.9 86.5 138.2 

ellipse_b 28.3 30.4 38.6 50.1 68.4 94.4 

diff.% -3.66 2.25 19.25 31.28 20.92 31.69 

4 

ellipse_n 17.6 17.9 23.9 35.6 38.3 41.0 

ellipse_b 18.0 18.4 20.5 24.7 34.0 37.7 

diff.% -2.27 -2.79 14.23 30.62 11.23 8.05 
 ellipse_n 12.3 12.4 16.4 26.9 27.4 28.8 

6 ellipse_b 12.7 12.9 14.0 16.6 25.4 27.0 

 diff.% -3.25 -4.03 14.63 38.29 7.30 6.25 

diff. % = (ellipse_n - ellipse_b) ×100/ ellipse_n) 

 

TABLE VII 

THE PERCENT DECREASE OF THE FUNDAMENTAL NATURAL FREQUENCIES OF 

CONICAL HELIX HAVING CIRCULAR AND ELLIPTICAL CROSS SECTIONS IN THE 

CASE OF 4,6n = WITH RESPECT TO 2n =  

(mm)H  n  circle  ellipse_n  ellipse_b  

200 
4 43.3% 44.4% 44.4% 

6 61.0% 61.9% 61.9% 

400 
4 37.8% 37.5% 37.5% 

6 56.1% 55.7% 55.7% 

600 
4 36.2% 35.5% 35.5% 

6 55.2% 54.9% 54.9% 

 

TABLE VIII 

THE PERCENT DECREASE OF THE FUNDAMENTAL NATURAL FREQUENCIES OF 

CONICAL HELIX HAVING CIRCULAR AND ELLIPTICAL CROSS SECTIONS IN 

THE CASE OF 400,600mmH = WITH RESPECT TO 200mmH =  

n  (mm)H  circle  ellipse_n  ellipse_b  

2 
400 16.0% 17.8% 10.2% 

600 32.8% 36.2% 22.0% 

4 
400 7.9% 7.6% 3.0% 

600 24.4% 26.1% 10.9% 

6 
400 5.5% 4.3% 1.4% 

600 23.0% 24.5% 8.6% 

 

 

TABLE IX 

THE PERCENT DECREASE OF THE FUNDAMENTAL NATURAL FREQUENCIES OF 

CONICAL HELIX HAVING ELLIPTICAL CROSS SECTIONS WITH RESPECT TO 

CIRCULAR CROSS SECTION 

(mm)H  n  ellipse_n  ellipse_b  

200 

2 9.6% 29.2% 

4 11.8% 31.7% 

6 12.3% 31.7% 

400 

2 11.9% 20.9% 

4 11.4% 25.0% 

6 10.9% 26.3% 

600 

2 15.4% 11.3% 

4 14.2% 11.7% 

6 14.6% 11.0% 

IV. CONCLUSIONS 

The free vibration analysis of conical helicoidal rod circular 

and elliptical cross sections is investigated using the mixed 

finite element formulation. Curved finite element is derived 

based on Timoshenko beam theory. The analytical functions 

of both curvatures and arc length defining the helix geometry 

are directly inserted into the mixed finite element formulation. 

The results of this formulation are compared with the 

commercial program SAP2000 for circular cross section. 

Some parametric studies are performed to observe the effects 

of the number of active turns, the height of helix and the 

orientation of the elliptical cross-section on the natural 

frequencies of the conical helix. The increase in the number of 

active turns n  and the helix vertical height decreased the 

natural frequencies of the conical helix. 
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Gender Mainstreaming in Kazakhstan: A
University Audit as the First Stage to Inform Policy

A. S. CohenMiller, Jenifer Lewis, Gwen McEvoy, Kristy Kelly

   Abstract—This international, interdisciplinary study presents the
first stage of a gender mainstreaming project within one university
as a microcosm of society in Kazakhstan to make concrete policy
recommendations  and  set  up  the  potential  for  new  research  to
monitor change over time. Local, regional, and UN representatives
have noted the critical need and interest in gender related issues in
Kazakhstan. Gender mainstreaming has been noted as a strategy to
understand and address gender equality and equity such as within
the academy in exploring and examining organizational/management
issues,  university  decision-making  and  leadership,  assessing  the
overall  academic  climate,  discrimination  issues,  hiring  and
promotion, and student recruitment and retention. This presentation
provides  preliminary  findings  from  the  university  gender  audit,
highlighting  key  elements  for  moving  forward  in  gender
mainstreaming. The full study analyzes findings from the full gender
audit including interview with key stakeholders, time-use surveys,
participant-observations and interviews with female students, staff
and  faculty,  and  reviews  of  formal  organizational  policies  and
practices.

  Keywords—academia,  equity,  Eurasia,  gender  audit,  gender
mainstreaming, Kazakhstan, policy, time-use survey
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Handle-Bar Design for High Speed Bikes
Musfera Javed, Paritosh Prakhar

   Abstract—Abstract— Current times have seen the introduction of
high speed human powered and battery powered bikes to counter
the impact of road traffic on climatic changes. A recently developed
design that claims speeds as high as 200 kilometers per hour (km/h)
for  a  bicycle,  need  aerodynamically  designed  handlebars  for
reduction of the effect of airflow about the rider. Bicycle handle bars
suffer from an inherent defect that is absent in modern-day sports
bikes. The absence of a front cover causes the air to flow directly
about the body of the rider, giving rise to instability at speeds as
high as 200 km/h. Thus to make the bicycle achieve such high speeds
on road conditions, the handle-bar design needs to be altered so that
it guides the airflow without having the rider brace the effect of
pressure  disturbances  and  vortex  formations  due  to  the  airflow.
Thus, a new design will be able to keep the bicycle stability at high
speeds as well as strong wind conditions. To prepare the design, the
previously available handlebars are simulated in road-ride conditions
and  all  the  aspects  of  instability  are  identified.  The  instability
inducing parts  are  identified  and a  new design to  eliminate  the
instability  will  be  prepared  and  simulated  in  different  riding
conditions.  Further  the  simulation  is  done  for  different
environmental conditions as well as different designs for each one of
them at  such  high  speeds.  Also  experimental  verification  of  the
design will follow to check the practical usability of the bike. The end
products will contain a range of handle-bar designs that will ensure a
high speed aerodynamic ride in all formats of riding, from road race
to  time  trial  and  even  to  casual  bicycling.  Keywords—.airflow,
handlebar, pressure differences, Vortex creations.

  Keywords—airflow,  pressure  differences,  handlebar,  Vortex
creations
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High-Performance Thin-layer Chromatography
(HPTLC) Analysis of Multi-Ingredient Traditional

Chinese Medicine Supplement
Martin Cai, Khadijah B. Hashim, Leng Leo, Edmund F. Tian

   Abstract—Analysis  of  traditional  Chinese  medicinal  (TCM)
supplements has always been a laborious task, particularly in the
case of multi‐ingredient formulations. Traditionally, herbal extracts
are analysed using one or few markers compounds. In the recent
years,  however, pharmaceutical companies are introducing health
supplements  of  TCM active  ingredients  to  cater  to  the needs of
consumers  in  the  fast-paced  society  in  this  age.  As  such,  new
problems arise in the aspects of composition identification as well as
quality  analysis.  In  most  cases  of  products  or  supplements
formulated with multiple TCM herbs, the chemical composition, and
nature of each raw material differs greatly from the others in the
formulation. This results in a requirement for individual analytical
processes in order to identify the marker compounds in the various
botanicals.  Thin-layer  Chromatography  (TLC)  is  a  simple,  cost
effective,  yet  well-regarded  method  for  the  analysis  of  natural
products, both as a Pharmacopeia-approved method for identification
and  authentication  of  herbs,  and  a  great  analytical  tool  for  the
discovery  of  chemical  compositions  in  herbal  extracts.  Recent
technical  advances  introduced  High-Performance  TLC  (HPTLC)
where, with the help of automated equipment and improvements on
the chromatographic materials, both the quality and reproducibility
are greatly improved, allowing for highly standardised analysis with
greater details.  Here we report  an industrial  consultancy project
with ONI Global Pte Ltd for the analysis of LAC Liver Protector, a
TCM formulation aimed at improving liver health. The aim of this
study was to identify 4 key components of the supplement using
HPTLC,  following  protocols  derived  from  Chinese  Pharmacopeia
standards. By comparing the TLC profiles of the supplement to the
extracts of the herbs reported in the label, this project proposes a
simple and cost-effective analysis of the presence of the 4 marker
compounds in the multi‐ingredient formulation by using 4 different
HPTLC methods. With the increasing trend of small and medium-
sized  enterprises  (SMEs)  bringing  natural  products  and  health
supplements into the market, it is crucial that the qualities of both
raw materials and end products be well-assured for the protection of
consumers.  With  the  technology  of  HPTLC,  science  can  be
incorporated  to  help  SMEs  with  their  quality  control,  thereby
ensuring product quality.

  Keywords—traditional  Chinese  medicine  supplement,  high
performance thin layer chromatography, active ingredients, product
quality
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Impact of Climate Change on Forest Ecosystem
Services: In situ Biodiversity Conservation and

Sustainable Management of Forest Resources in
Tropical Forests

Rajendra Kumar Pandey

   Abstract—Forest genetic resources not only represent regional
biodiversity but also have immense value as the wealth for securing
livelihood of poor people. These are vulnerable to ecological due to
depletion/deforestation  and  /or  impact  of  climate  change.  These
resources of various plant categories are vulnerable on the floor of
natural tropical forests, and leading to the threat on the growth and
development  of  future  forests.  More  than 170 species,  including
NTFPs, are in critical condition for their survival in natural tropical
forests  of  Central  India.  Forest  degradation,  commensurate  with
biodiversity loss, is now pervasive, disproportionately affecting the
rural  poor  who directly  depend on  forests  for  their  subsistence.
Looking  ahead  the  interaction  between  forest  and  water,  soil,
precipitation, climate change, etc. and its impact on biodiversity of
tropical forests, it is inevitable to develop co-operation policies and
programmes to address new emerging realities. Forests ecosystem
also known as the 'wealth of poor' providing goods and ecosystem
services on a sustainable basis, are now recognized as a stepping
stone to move poor people beyond subsistence. Poverty alleviation is
the prime objective of the Millennium Development Goals (MDGs).
However,  environmental  sustainability  including  other  MDGs,  is
essential to ensure successful elimination of poverty and well being
of human society. Loss and degradation of ecosystem are the most
serious  threats  to  achieving  development  goals  worldwide.
Millennium Ecosystem Assessment (MEA, 2005) was an attempt to
identify  provisioning  and  regulating  cultural  and  supporting
ecosystem services to provide livelihood security of human beings.
Climate  change  may  have  a  substantial  impact  on  ecological
structure  and  function  of  forests,  provisioning,  regulations  and
management  of  resources  which  can  affect  sustainable  flow  of
ecosystem services. To overcome these limitations, policy guidelines
with respect to planning and consistent research strategy need to be
framed  for  conservation  and  sustainable  development  of  forest
genetic resources.

  Keywords—climate  change,  forest  ecosystem  services,
sustainable  forest  management,  biodiversity  conservation

Corresponding Author
Rajendra Kumar Pandey from State Forest Research Institute, India
e-mail: bicasrkp@gmail.com

Tokyo Japan Sep 05-06,  2016, 18 (9) Part I

225





Abstract— Control of superheated steam temperature in steam

generation is essential for the efficiency safety and increment age of

the boiler. Conventional cascade PID temperature control in the super

heater is known to be efficient to compensate disturbance. However,

the complex of thermal power plant due to nonlinearity, load

disturbance and time delay of steam of superheater system is bigger

than other control systems. The cascade loop with feed forward steam

temperature control with energy balance compensator using

thermodynamic model has been used for the compensation the

complex structure of superheater. In order to improve performance of

steam temperature control. The experiment is implemented for 100%

load steady and load changing state. The cascade with feed forward

with energy balance steam temperature control has stabilize the

system as well.

Keywords—Cascade with feed forword, boiler, superheated

steam temperature control, enthalpy balance.

Nomenclature

specific heat (kJ/kg K)

h specific enthalpy (kJ/kg)

m mass (kg)

mass flow (kg/s)

P pressure (MPa)

Q heat transferred (MJ)

T temperature ( C)

γ Dimensionless Gibbs free energy, γ = g / (RT)

Δ Difference in any quantity

δ Reduced density, δ = ρ /ρ*

i Serial number; Exponent

j Serial number; Exponent

k Boltzmann’s constant

n Coefficient

R Specific gas constant

π Reduced pressure, π = p / p*

σ Reduced entropy, σ = s / s*

τ Inverse reduced temperature, τ = T */ T

φ Dimensionless Helmholtz free energy, φ = f /(RT )

K. Saion and S. Chitwong are with the Instrumentation and Control
Engineering Department, Faculty of Engineering, King Mongkut's Institute of

Technology Ladkrabang, ladkrabang, Bangkok 10520 Thailand (e-mail:

sakreya.ch@kmitl.ac.th).

Superscripts

o Ideal-gas part; ideal gas

r Residual part

I. INTRODUCTION

UPERHEATED steam temperature is essentially important

for running boiler safety and efficiency. Superheated

steam temperature control is one of challenged parameter to

control thermal power plant. It is a difficult control application

because of slow process response and many potential

disturbance sources. The temperature needs to be controlled

strictly with unspecified range[1]. There are many literature

that research to control the superheated steam because of

complexly process characterize by nonlinearity, uncertainty

and load disturbance[2,3] and superheated steam temperature

control is slow process response because it have high time

constant. It is necessary to have excellent temperature control

system to control steam temperature in acceptation range. If

steam temperature is too high, it will effect to boiler tube,

piping and steam turbine assembly. If steam temperature is too

low, it will condense and also make damage to steam turbine

blade. Effectively control temperature is to increase boiler

performance, to reduce energy consumption and to reduce

emission that will effect to surrounding environment. This

research purposes to learn superheated temperature control by

cascade PID controller because cascade PID controller have

efficiency to control high disturbance system[4]. By

improving performance of the control system by enthalpy

balance calculation, the control process response and behavior

during steady state load and load variable are studied.

II.STEAM TEMPERATURE CONTROL PROCESS DESCRIPTION

Boiler steam attemperator system is consisted of steam

attemperator, temperature measurement devices, pressure

measurement devices, flow measurement devices, flow control

valves and distributed control system. The superheated steam

from primary superheater through steam attemperator and

steam flow to platen superheater are controlled. Attemperator

uses spray water to decrease steam temperature control water

flow by spray water valve. Schematic view is shown in fig 1.

Implemented Cascade with Feed Forward by

Enthalpy Balance Superheated Steam

Temperature Control for a Boiler with

Distributed Control System

Saion K., Chitwong S.

S
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Fig.1 . Superheated steam temperature control schematic

The steam coming from the boiler steam separator passes

through the primary superheater and receives a spray water

injection before passing through the platen superheater to the

final superheater. From final superheater, the steam is for

steam turbine. The control system uses PID cascade controller

with energy balance compensator consisted of temperature

controller being “Primary controller” (outer loop) and flow

controller being “Secondary controller” (inner loop) to control

spray water flow injected to steam attemperator. The

“Enthalpy balance” is calculated by thermodynamic energy

balance principle. The control model is shown in fig 2.

Fig. 2 superheated steam temperature control model

The inner loop is controlled by manipulating the valve

command, the outer loop is controlled by manipulating the set

point of the inner loop. This set point is also affected by the

energy enthalpy balance calculation equation. The inner loop

prevents disturbances affecting the fast part of the plant

(mainly the valve and water/steam mixing) from propagating

to the slower part (mainly the platen superheater dynamics).

The enthalpy balance effects provide rejection of accessible

disturbances. The outer loop compensates for the errors due to

plant/model mismatching in the enthalpy balance terms and

rejects the unmeasurable disturbances[5]. PID cascade

controller with energy balance compensator block diagram is

shown in Fig. 3.

Fig. 3 Control parameter.

III. CONTROL MODEL

A. Energy Balance Model Calculation

Before attemperature superheated steam flow is and

after attemperature superheated steam flow ispray water s,

flow isttemperature a Before. is pray water enthalpys,

superheated steam enthalpy is , after attemperature

superheated steam enthalpy is and after platen superheater

superheated steam enthalpy is3 Fig. ingsee,

Form mass balance at attemperator

(1)

From energy conservation at attemperator

(2)

From equation (1) and (2)

(3)

(4)

(5)

Equation (5) is spray water flow ( ) used to control steam

temperature from Energy conservation law. Inlet

attemperature superheated steam enthalpy value ( ) can be

calculated by = . Outlet attemperature superheated

steam enthalpy value = can be calculated by

and spray water enthalpy-refered to IAPWS =

IF97 in Section B.

B. Superheated steam and spray water enthalpy calculation

Superheated steam and spray water enthalpy can calculate

from IAPWS-IF97 [6] basic equation region 1 for water spray

enthalpy calculation and basic equation region 2 for

superheated steam enthalpy calculation.

B.1 Spray water enthalpy calculation

Enthalpy equation from IAPWS-IF9 7 in basic equation

region 1 are

is 6

and

7
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Where , = = 16.53 MPa , and

1386 K; R = 0.461 526 KjKg-1K-1 coefficient ,exponent

and show in IAPWS-IF97 table 1.

B.2 Superheated steam enthalpy calculation

Enthalpy equation form IAPWS-IF9 7 in basic equation

region 2

is 8

9

and

10

where ,= 540 K; = 1 MPa , and

R=0.461 526 KjKg-1K-1 coefficient , exponent and

show in IAPWS-IF97 in table 2 and 3

TABLE 1

Coefficients and exponents of equation 7

TABLE 2

Coefficients and exponents of equation 9

TABLE 3

Coefficients and exponents of equation 10
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IV. IMPLEMENTATION

Implementing cascade with feed forward by enthalpy

balance superheated steam temperature control model is

shown in Fig. 4 to control superheated steam temperature by

applying the logic to Distributed Control System (DCS)

shown in Fig. 5 for studying in steady state and load variable

situation

V.RESULT AND DISCUSSION

A. Steady state load

Experimental results of cascade with feed forward by

enthalpy balance superheated steam temperature control

model to control steam temperature in 100% steady state load,

are shown in Fig. 6

Fig. 4 Cascade with feed forward by enthalpy balance superheated

steam temperature control model

Fig. 5 Cascade with feed forward by enthalpy balance superheated

steam temperature control model in DCS

(a)

(b)

(c)
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(d)

Fig. 6 Steady state load situation

(a) Boiler load, (b) Superheated steam temperature, (c) Spray water

flow and (d) Spray water control valve position

The Fig. 6 being steady state temperature control and

temperature set-point 530steam temperature is showed

significantly steady while fuel energy and small load variable

are disturbed. The maximum and minimum of steam

temperature is 535. 06and 526., respectively, was 18

oscillated in steady state equal to 5Spray water control .

with cascade with feed forward by enthalpy balance model in

steady state situation shows good performance to control

superheated steam temperature.

B. Increase and decrease load

Results of studying cascade with feed forward by enthalpy

balance superheated steam temperature control model to

control in increase and decrease load testing between 100%

load and 85% load are showed in Fig. 7.

(a)

(b)

(c)

(d)

Fig. 7 Increase and decrease load situation

(a) Boiler load, (b) Superheated steam temperature, (c) Spray water

flow and (d) Spray water control valve position

Fig. 7 shows superheated steam temperature control response

during load variable form 100% to 85% and back to 100%

suddenly. The steam temperature set point was changed from

530 to 528 effecting to spray water flow set point

increased by load disturbance effect. However superheated

steam energy is too many and make control signal reach the

flow control valve high limit and spray water flow reach

maximum limit. In case of steam temperature cannot decrease

to set point in period of time until steam enthalpy decrease to

control range and the steam temperature decrease to set point.

It is controllable in this situation. That is showing that spray

water control valves is not enough to handle because of huge

energy from the coal fired boiler. However, the temperature

control system by cascade with feed forward by enthalpy

balance superheated steam temperature control model can

handle superheated steam temperature to set-point

significantly after huge energy was decreased to controllable

range.

VI. CONCLUSIONS

Superheated steam temperature control by cascade with

feed forward by enthalpy balance superheated steam

temperature control model was showed significantly control in

steady state load situation. Similarly during boiler load

increasing and decreasing suddenly. The control model was

showed fast response to control temperature even though load

disturbance was too huge and acting the spray water flow

control valve was reached maximum limit. However the

control model can handle superheated steam temperature to

set-point effectively after huge energy was decreased to

controllable range.
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Implication of Soil And Seismic Ground Motion

Variability On Dynamic Pile Group Impedance For

Bridges

Tariq A. Chaudhary, PhD, PE

Civil Engineering Department, Kuwait University, Kuwait.

Email: tariq.chaudhary@ku.edu.kw

ABSTRACT

Bridges constitute a vital link in a transportation system and their functionality after an earthquake is

critical in reducing disruption to social and economic activities of the society. Bridges supported on pile

foundations are commonly used in many earthquake prone regions. In order to properly design or

investigate the performance of such structures, it is imperative that the effect of soil-foundation-structure

interaction be properly taken into account. This study focused on the influence of soil and seismic ground

motion variability on dynamic impedance of pile-group foundations typically used for medium span (about

30 m) urban viaduct bridges. Soil profiles corresponding to various AASHTO soil classes were selected

from actual data of such bridges and / or from the literature. The selected soil profiles were subjected to 1-

D wave propagation analysis to determine effective values of soil shear modulus and damping ratio for a

suite of properly selected actual seismic ground motions varying in PGA from 0.01g to 0.64g, and having

variable velocity and frequency content. The effective values of the soil parameters were then employed to

determine the dynamic impedance of pile groups in horizontal, vertical and rocking modes in various soil

profiles. Pile diameter was kept constant for bridges in various soil profiles while pile length and number of

piles were changed based on AASHTO design requirements for various soil profiles and earthquake ground

motions. Conclusions were drawn regarding variability in effective soil shear modulus, soil damping, shear

wave velocity and pile group impedance for various soil profiles and ground motions and its implications

for design and evaluation of pile-supported bridges. It was found that even though the effective soil

parameters underwent drastic variation with increasing PGA, the pile group impedance was not affected

much in properly designed pile foundations due to the corresponding increase in pile length or increase in

number of piles or both when subjected to increasing PGA or founded in weaker soil profiles.

Keywords—bridge, pile foundation, dynamic foundation impedance, soil profile, shear wave velocity,

seismic ground motion, seismic wave propagation
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Abstract—The issue with imbalance and overlapping in the class 

distribution becomes important in various applications of data mining. 

Imbalanced dataset is a special case in classification problems in 

which the number of observations of one class (i.e., major class) 

heavily exceeds the number of observations of the other class (i.e., 

minor class). Overlapped dataset is the case where many observations 

are shared together between the two classes. Imbalanced and 

overlapped data can be frequently found in many real examples 

including fraud and abuse patients in healthcare, quality prediction in 

manufacturing, text classification, oil spill detection, remote sensing, 

and so on. The class imbalance and overlap problem is the challenging 

issue because this situation degrades the performance of most of 

standard classification algorithms. In this study, we propose a 

classification procedure that can effectively handle imbalanced and 

overlapped datasets by splitting data space into three parts: 

nonoverlapping, light overlapping, and severe overlapping and 

applying the classification algorithm in each part. These three parts 

were determined based on the Hausdorff distance and the margin of 

the modified support vector machine. An experiments study was 

conducted to examine the properties of the proposed method and 

compared it with other classification algorithms. The results showed 

that the proposed method outperformed the competitors under various 

imbalanced and overlapped situations. Moreover, the applicability of 

the proposed method was demonstrated through the experiment with 

real data. 

 

Keywords—Classification, imbalanced data with class overlap, 

split data space, support vector machine 
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Influence of Dietary Inclusion of Bacillus
Licheniformis on Laying Performance, Egg
Production, Hatching Eggs and Mortality of

Broiler Breeder Hens
Mohammad Khosravi, Ali Kiani

   Abstract♥Abstract According to the definition proposed in 2002
by FAO/WHO experts,  probiotics are ☜live microorganisms which,
when administered in adequate amounts, confer a health benefit on
the  host☝.  Probiotics  stimulates  the  growth  of  beneficial
microorganisms  and  reduces  the  amount  of  pathogens  thus
improving the intestinal microbial balance of the host.  Numerous
studies have concluded that probiotics used as feed additives exert a
beneficial  influence  on  egg  production  and  the  physiological
parameters  of  birds.  Probiotics  contained  in  laying  hen  diets
contribute  to  improving  egg  quality,  increasing  laying  rates  and
reducing feed costs. This experiment was conducted to evaluate the
effects  of  dietary  inclusion  of  Bacillus  licheniformis  on  laying
performance, egg production, hatching eggs and mortality of broiler
breeder  hens.  This  experiment  used  30,000  Ross  308  broiler
breeders (27,300 female and 2,700 males) that were 26 wk old and
they were kept for 10weeks. The birds were divided into 2 groups,
each group with 4 replications (n = 3750). All birds were fed iso-
nitrogenous and iso-caloric diets, and had free access to water. The
control  group received the basal  diet  formulated with maize and
soybean meal. The treatment groups received the same basal diets
supplemented with 0.003% Bacillus licheniformis powder (2 × 1010
cfu/g) for a 10-wk trial. The birds were weighed at the beginning (26
weeks of age) and at the end of every week till the end of the trial
(35 weeks of age). Eggs were collected from each cage six times per
week to determine the total number of eggs laid. The average weight
of eggs laid was determined by weighing eggs from each cage every
week. Feed intake and feed conversion were recorded at four-week
intervals.  The  data  on  hatchability  on  total  eggs  set  (TES)  was
calculated for weekly hatches.  The mortality for each group was
recorded daily and was calculated at the end of trial. The results
showed that dietary supplementation with 0.003% B. licheniformis
did not have a significant effect on laying performance (P<0.05).
Panda et al. (2003, 2008) observed no differences in the weight gains
of hens fed diets supplemented with probiotic bacteria. Gallazzi et al.
(2008)  demonstrated  that  dietary  supplementation  with
Lactobacillus acidophilus had no influence on the weight gains of
layers.  In  our  experiment,  a  probiotic  preparation  containing  B.
licheniformis  had  no  significant  effect  on  production  parameters
such as ,egg production, hatching eggs and mortality. Gallazzi et al.
(2008) did not note any improvements in laying performance, egg
weight, feed intake or feed efficiency in hens fed diets supplemented
with Lactobacillus acidophilus.
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Inhibitory Effect of Lactic Acid Bacteria on
Uropathogenic Escherichia coli-Induced Urinary

Tract Infections
Cheng-Chih Tsai, Yu-Hsuan Liu, Cheng-Ying Ho, Chun-Chin Huang

   Abstract—The aim of this study evaluated the in vitro and in vivo
antimicrobial activity of selected lactic acid bacteria (LAB) against
Uropathogenic  Escherichia  coli  (UPEC)  for  prevention  and
amelioration of UTIs. We screened LAB strains with antimicrobial
effects on UPEC using a well-diffusion assay, bacterial adherence to
the uroepithelium cell line SV-HUC-1 (BCRC 60358), and a coculture
inhibition  assay.  The  results  showed  that  the  7  LAB  strains
(Lactobacillus paracasei, L. salivarius, two Pediococcus pentosaceus
strains,  two  L.  plantarum  strains,  and  L.  crispatus)  and  the
fermented probiotic products produced by these multi-LAB strains
exhibited potent zones of inhibition against UPEC. Moreover, the
LAB  strains  and  probiotic  products  adhered  strongly  to  the
uroepithelium SV-HUC-1 cell line. The growth of UPEC strains was
also markedly inhibited after co-culture with the LAB strains and
probiotic products in human urine. In addition, the enhanced levels
of  IL-6,  IL-8  and  lactic  acid  dehydrogenase  were  significantly
decreased by treatments with the LAB strains and probiotic products
in UPEC-induced SV-HUC-1 cells. Furthermore, oral administration
of probiotic products reduced the number of viable UPEC in the
urine of UPEC-challenged BALB/c mice. Taken together, this study
demonstrates that probiotic supplementation may be useful as an
adjuvant therapy for the treatment of bacterial-induced urinary tract
infections.

  Keywords—lactic  acid  bacterium,  SV-HUC-1  uroepithelium,
urinary tract infection, uropathogenic Escherichia coli, BALB/c mice
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Abstract—The focus of this research is 880m extension 

development along the Kamisaigo River. The river is flowing 

tributary of grade 2 rivers Fukutsu City, Fukuoka Prefecture. This 

river is a small-scale urban river and the river was formerly a straight 

concrete sea wall construction. The river runs through National 

Highway No. 3 from the confluence of Saigo River. The study covers 

the river basin about 326 ha with a catchment area of 20.63 ha and 

4,700 m3 capacity regulating pond. The river is not wide, shallow, 

and has a straight alignment with active (un-vegetated) river channel 

sinuosity (ratio of river length to valley length) ranging between 1 

and 1.3. However, the alignment of the low-flow river channel does 

have meandering or sinuous characteristics.  Flooding is likely to 

occur. It has become difficult to live in the environment for 

organisms of the river. Hydrophilic is very low (children cannot 

play). There is little connection with the local community. Overall, 

the Kamisaigo River watershed is heavily urbanized and from a 

morphological, biological and habitat perspective, Kamisaigo River 

functions marginally not well. For river improvement and 

maintenance of the Kamisaigo River, the workshop was conducted in 

the form of planning for the proposed model is presented by the 

Watershed Management Laboratory. This workshop showed the 

relationship between citizens, City Government, and University of 

mutual trust has been established, that have been made landscape, 

environment, usage, etc: retaining wall maintenance, hydrophilic 

zone, landscape zone, nature walks zone: adjacent medical facilities 

and adjacent to large commercial facilities. Propose of Nature walks 

zone with point of the design: provide slope that the wheelchair can 

access and walking paths to enjoy the scenery, and summary of the 

Kamisaigo River workshop: creating a multi-model study and 

creation of natural rivers.   

 

 

Keywords—River restoration, river improvement. 

 

Introduction 

 

        Rivers confer benefits on human beings in various forms. 

Rivers also contribute in creating landscape, nature and 

culture.  Another reason why the rivers become a key element 

of all of civilization is that the rivers that support the 

commercial and social activities, such as shipping 

transportation and fisheries and so on. For example, by 

utilizing the Nile River of Egypt to achieve progress in the 
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fields of culture and civilization, also including the main water 

source of the Arabs at that time.   In addition to significant 

gains in social and commercial fields, the beauty of the 

scenery of a river is another gift to the human conscience. 

Water sources that pleased the eye and ear give a beautiful 

landscape/aesthetical value, and makes neighborhoods like it 

more valuable but the landscape of rights of access and 

management of water resources is changing rapidly, both for 

hydrological and political reasons. 

         River restoration is the harmony of the arts and the 

engineering to enhance a scenery and function of the river. 

U.S. Environmental Protection Agency ~USEPA, (2000) 

defined restoration refers to the return of a degraded 

ecosystem to a close approximation of its remaining natural 

potential.  Society for Ecological Restoration (2002) also 

stated that restoration as the process of assisting the recovery 

of an ecosystem that has been degraded, damaged, or 

destroyed and may be thought of as an attempt to return an 

ecosystem to its historic pre-degradation trajectory.  River 

restoration, which is defined as the process of returning a river 

section to a near-natural state (Bradshaw, 1996; Palmer et al., 

2005; Roni, 2005). We define river restoration as assisting the 

recovery of ecological integrity in a degraded watershed 

system by reestablishing natural hydrologic, geomorphic, and 

ecological processes, and replacing lost, damaged, or 

compromised biological elements (Ellen Wohl et al., 2004).  

Restoration to improve physical and ecological conditions of 

degraded streams and rivers has become a key component of 

watershed management (Hassett et al., 2005; Jansson et al., 

2007). 

       Yukihiro Shimatani (2000) stated that there are seven 

basic concepts of river restoration: 1) Consider defining flood 

control, 2) Clearly recognize the current environmental state 

based on historical data, 3) Establish deterministic objectives, 

Rita Lopa, Yukihiro Shimatani 

Judging Restoration Success of 
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4) Correctly understand the targets to be conserved and 

restored with their scales, 5) Accept expected changes, 6) 

Take full use of natural energy, and 7) Understand living 

things having homes there.  Whilst Rosgen (2011) have 

revealed restoration basics including: 1) Understand the cause 

of problems, 2) Identify the degree and nature of impairment, 

3) Evaluate departure from stability, 4) Examine potential of 

river systems 5) How to fix, stabilize, enhance amongst great 

complexity and risk, and 5)  Appropriate. 

         The nine step guides for stream restoration by USDA 

NRCS (2012) are follows : 1) Identify problems and 

opportunities: What stream characteristics should be changed? 

2) Determine objectives: What are the desired physical, 

chemical and biological changes? 3) Inventory resources: 

Study the stream to understand the dominant physical 

processes, impacts on water quality, and abundance and 

distribution of biological populations, 4) Analyze resource 

data: Evaluate the collected information and decide what 

processes most influence the desired stream condition, 5) 

Formulate alternatives: Determine which processes can be 

changed. Include a no action option, 6) Evaluate alternatives: 

Which alternatives are sustainable and cost effective? 7) Make 

decisions: Develop a consensus-based decision by the 

stakeholders and interdisciplinary team regarding which 

alternative to implement, 8) Implement the plan and 9) 

Evaluate the plan: Perform post project monitoring, to assess 

performance and revise practices. 

        EPA Watershed Ecology Team revealed that restoration 

principles are: 1) Preserve and protect aquatic resources, 2) 

Restore ecological integrity, 3) Restore natural structure and 

function 4)  Address causes of degradation, 4) Develop clear, 

achievable and measurable goals, 5) Focus on feasibility, 6) 

Use reference sites, 7) Anticipate future changes, 8) Involve a 

multidisciplinary team, 9) Design for self sustainability, 10 

Plant native species, 11) Use natural fixes and bioengineering, 

and 12) Monitor and adapt where changes are necessary. 

 

        Civilizations have been developed along the river since 

early times. Restoration of urban rivers is a new endeavor. 

Restoring rivers are combination between art and technical or 

scientific challenge.  River restoration and waterfront 

development are in the mode, ranging from Europe over the 

American continent to Australia, Japan and many other 

countries, there have been many restoration practices for small 

river ecosystems with mature restoration technology. The 

earliest river restoration projects are launched in Europe. River 

restoration started in Europe in the 1980ies, ranging from 

landscape gardening (improving the aesthetic value) and river 

training using bio-engineering approaches to restoring 

historical conditions (e.g. re-meandering river) or natural 

processes (e.g. adding wood to initiate natural channel 

dynamics), include the creation of secondary channels along 

the Rhine (Simons et al. 2001).  Generally the number of 

urban river rehabilitation schemes across Europe is still small. 

A total of about fifty urban river rehabilitation schemes, 

mainly from Europe, was identified. It became obvious, that 

there is an uneven distribution of potentially appropriate 

rehabilitation projects across the European countries. For 

instance, in Austria, France, Germany and Great Britain a 

comparatively high number of projects could be identified.  

The US started the activities in 1976, and later in China (Ren, 

2001).  South of Korea started the big revitalization for the 

four river restoration in 2008, which is enhancing restoration 

along 929 km of ecological streams and wetlands including 

Han River, Nakdong River, Geun River and Yeong san River, 

hence the typhoon naemi in 2003  afflicted this country. 

       Nishikawa Sukenobu was born in 1671 and between 1710 

and 1722, Sukenobu published some fifty erotic works.  This 

study contends that these works were an expression of 

political disaffection. Therefore, with Sukenobu being based 

in the imperial city of Kyoto this provided him with more 

freedom and his thinking would be influenced by the 

environment he resided in (Lee Jay Walker, 2012). 

       Japanese rivers are unique. They are steep, short, flashy 

and sediment rich (Yoshimura et.al, 2005).  70% of Japan is 

mountains, hence rivers are short and steep and flow rapidly 

and violently. It has a narrow surface area, rapid run-off of 

precipitation, and high population density. Moreover, Japan 

has twice precipitation as much as that of the world average. 

Most of  Japanese cities are susceptible to flooding because 
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they lie in lowland which is below the flood water level of the 

rivers. In Japan, 109 river systems that are especially 

important in terms of national land conservation and the 

nation’s economy are defined as Class A water systems, and 

they are managed mainly by the Ministry of Land, 

Infrastructure, Transport and Tourism (partly by prefectures). 

Furthermore, other river systems that play an important role in 

the public interest are called Class B river systems. Class B 

and other river systems except for Class A river systems are 

managed mainly by prefectures. 

        

       After the Second World War Japan experienced a period 

of rapid industrialization and urbanization, this caused serious 

pollution of many rivers. Some devastating typhoons led to the 

initiation of a massive flood control project with a boom of 

large dam constructions and river channelization works. At 

least three endemic fish species have totally disappeared, and 

about 60 fish species are listed as endangered (Yoshimura 

2005).  The chemical water quality started to return to 

acceptable levels, but the physical condition remained poor, 

especially in lowland rivers. A rating system used in Japan to 

evaluate the condition of the river based upon assessments of 

river, river cover and habitat diversity. In 1970, the term 

“easy-access-to-water” used for the first time in Japan. It is 

that in order to create a variety of conservation and river 

scenery, and river management. Notification will be issued in 

1990 for the promotion of "natural type river development" 

many natural rivers making this multi various efforts have 

been made in various parts of the country. In response to that, 

such as the improvement of river development remains 

challenging has been pointed out as a center small river, basic 

guidelines have been created. Although it is specified by the 

planning technical standards for erosion control rivers River 

Bureau Ministry of Land, Infrastructure and Transport. The 

idea of channel planning, and specific techniques of small and 

medium-sized river plan was unclear.  

       Then, Naturally-diverse river works (Japanese river 

restoration) officially started in 1990 by MOC (the Ministry of 

Construction) now MLIT (The Ministry of Land, 

Infrastructure and Transport and Tourism) with a purpose: 

Ecosystem with high biodiversity and beautiful landscape, and 

then river restoration activities have increased significantly. 

Based on a comprehensive database of >37,000 river 

restoration projects across the Japan country. The Itachi River 

restoration project was one of the earliest such project in 

Yokohama Japan starting in 1982 in order to restore the 

waterfront to its natural state (re-naturalization of waterway). 

A part of the riverbed of the cross sectional waterway was dug 

out. At the ends of the waterway, banking is done. This case is 

so famous that it is called the Itachi River method. There were 

several goals for this river restoration plan to maintain 

sufficient water depth (ie. to restore the water depth to pre-

construction levels), to restore water front vegetation, to 

revive the riverbed micro-topography in both rapid and slow 

streams, and to develop the river-walk. Through 

experimentation with various construction method, the 

waterfront environment has now regained its natural vitality 

and once again attracts the local people (Shimatani 2000). 

       Then, in 1998, "technical standards for river plan for 

small and medium-sized rivers," which summarized the 

considerations and basic idea of the preparation of small rivers 

river plan has been proposed. By 2010, incorporate the 

technical standards for the design and planning of the 

waterfront, seawall, the banks of the small rivers in the 

revision of the "technical standards on small river river plan" 

has been made. In urban river, this is even more pronounced. 

For this reason, only the natural river, thereby playing a clear 

structure abyss is difficult rapids, some construction methods 

during construction, and regenerating the abyss rapids is 

required. Thus, for the regeneration of deep structure, small 

urban rivers, various construction methods have been tried. 

However, currently, the repair process is still at the stage of 

trial and error in Japan.   

         The Kamisaigo River is not wide, shallow, and has a 

straight alignment with active (un-vegetated) river channel 

sinuosity (ratio of river length to valley length) ranging 

between 1 and 1.3. However, the alignment of the low-flow 

river channel does have meandering or sinuous characteristics.  

Flooding is likely to occur. It has become difficult to live in 

the environment for organisms of the river. Hydrophilic is 
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very low (children cannot play). There is little connection with 

the local community. Overall, the Kamisaigo River watershed 

is heavily urbanized and from a morphological, biological and 

habitat perspective, Kamisaigo River functions marginally not 

well. 

 

Methodology 

 

The focus of this research is 880m extension development 

along the Kamisaigo River (Figure 1). The river is flowing 

tributary of grade 2 rivers Fukutsu City, Fukuoka Prefecture. 

This river is a small-scale urban river and the river was 

formerly a straight concrete sea wall construction.  Effect of 

straightening of the Kamisaigo River is high riverbanks that, 

the river improvement now proceed, using a variety of 

construction methods for each interval, the structure has been 

tried playing rapids. The river runs through National Highway 

No. 3 from the confluence of Saigo River. The study covers 

the river basin about 326 ha with a catchment area of 20.63 ha 

and 4,700 m3 capacity regulating pond.  

 

Figure 1.  There is 880m extension development along the 

Kamisaigo River 

 

        For river improvement and maintenance of the 

Kamisaigo River, based on the basic proposal is summarized 

in 2005, and is intended to create a better plan was introduced 

the concept of Nature-friendly river. Redevelopment of the 

site required that the river be improved to create an attractive 

public amenity, because the site is prominently located in the 

heart of Fukutsu City. The workshop was hold to participate in 

both the valley district, the city council building south Fukuma 

Township Elementary School District, Kamisaigo River 

workshop members in 2005: Watershed Management 

Laboratory, Kyushu University, civil engineering office 

Munakata, design consultants and local beneath. 

 

Result and Discussion 

 

       The relationship between citizens, City Government, and 

University of mutual trust has been established.  The 

workshop was conducted in the form of planning for the 

proposed model is presented by the Watershed Management 

Laboratory (Figure 2), that have been made landscape, 

environment, usage, etc: 1) November 10, 2007  Description 

of Kamisaigo River workshop, 2) March 14, 2008, retaining 

wall maintenance, 3) May 7, 2008, hydrophilic zone, 4) June 

13, 2008, hydrophilic zone, 5) July 16, 2008, landscape zone, 

6) September 1, 2008, Nature walks zone: adjacent medical 

facilities and adjacent to large commercial facilities, 7) 

October 20, 2008. Propose of Nature walks zone with point of 

the design: provide slope that the wheelchair can access and 

walking paths to enjoy the scenery, 8) November 26, 2008, 

Summary of the Kamisaigo River workshop: creating a multi-

model study and creation of natural rivers.  Construction plans 

cross linked change with Shiroumaru Bridge in 2008, Sakura 

Bridge in 2010, Kifune Bridge in 2010, and Himaki Bridge in 

2012. 

 

 

Figure 2. The landscape model of Kamisaigo River 
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        The Kamisaigo River recently completed a third major 

river restoration project. One of the primary goals of this most 

recent project was the variety of the natural habitat river 

scenery. The restoration specifically involved placing logs 

and/or a series of boulders into the river. The restoration work 

has been started since November 2009. The first phase of the 

Kamisaigo River Restoration Project began at the Station 3 

and ended about 70 m upstream in the winter of 2009. The 

second phase of the project began in the summer of 2010 and 

was completed during the winter of 2011. The third phase of 

the project began in the summer of 2011 and was completed 

during the winter of 2012.  This second  phase  covered  about 

500 m of  river from station 2 to 5,  and was the primary focus 

of this research, Figure 3. 

 

 

 

 Figure 3. The first and  the second phase of  

the Kamisaigo River Restoration Project. 

 

       What happened to a particular landscape in an effort to 

help the Kamisaigo River became stable.   Rock gabions have 

been used to stabilize and protect steep banks. Gabions are 

made out of a small meshed wire grid filled with coarse 

gravel. Living sticks or sprouted plants are incorporated. 

Stabilization is enhanced through the roots of vegetation and 

the connection of all elements. Gabions are rectangular wire 

baskets made of heavy galvanized or coated wire mesh. They 

are filled with small to medium sized rock and soil. Gabions 

are laced together to form terraces or a wall. Placing live 

branches between each layer of rock filled baskets 

incorporates vegetation, Figure 4. The resultant design gave 

the erosion protection and increased flood capacity required 

while also greatly enhancing the habitat over the 300m.  

 
Figure 4. Erosion control mats in the Kamisaigo River. 

        Restoration of native vegetation in the Kamisaigo River, 

retained for further consideration such as planting trees and 

shrubs, which has provided free or low cost native plants. 

Encouraging the growth of riparian vegetation would provide 

habitat cover for fish. The planting strategy employs groups 

and clusters of vegetation to increase chances of success with 

patchy development rather than randomization. Similar 

species will be planted together particularly with regard to the 

shrub species. Salix gracilistyla is a species of willow native 

to Japan known in English as Rosegold Pussy Willow. It 

blooms which appear in early Spring. It's shape is described as 

arching. It grows to a height of 3m and 4m in width. It has 

oval foliage that is gray/green. It produces flowers and this 

hardy plant grows with a strong and distinct shape and grows 

into a large and dominant plant. It requires a moist and rich 

soil, preferring full sun, and a position free standing, in water 

or by the side of water. This plant is likely to need pruning.  It 

is susceptible to and should be protected from scale insects, 

rust, leaf spot, caterpillars and aphids. Bio-habitats provides 

habitat and is an aesthetic attraction. 

        In the future, it should be a harmony between citizens and 

the river. Many private citizens have been endeavors to 

nurturing the Kamisaigo River. By 2005,  the Fukutsu 

government  and Ministry of Land, infrastructure, 

Transportation and Tourism of Fukutsu Bureau, academia 

(university researchers and other experts)  and citizens active 
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in this effort and joined to create a network. Every season the 

stakeholders who initiate river restoration projects include 

private individuals, non-governmental organizations (NGOs), 

governmental organizations and various collaborative 

combinations of the above and the restoration community 

(practitioners, decision makers and scientists) conduct 

comprehension workshop for this river, which administrative 

organizations perform discussion and cooperation each other 

for constructing and coordinating an agreement toward 

success this river, Figure 5. Such activities are designed to 

love this river, such as education for elementary school 

students in which students played with aquatic life in the 

Kamisaigo River, clean up, cut the grass and plant the flower 

that a key to keeping this river beautiful, and other various 

events, Figure 6. 

 

Figure 5. The stakeholder and the restoration community                                                             

conduct comprehension workshop every season 

 

 

Figure 6. Education on river environment 

 

Conclusion 

       This workshop showed the relationship between citizens, 

City Government, and University of mutual trust has been 

established, that have been made landscape, environment, 

usage, etc: retaining wall maintenance, hydrophilic zone, 

landscape zone, nature walks zone: adjacent medical facilities 

and adjacent to large commercial facilities. Propose of Nature 

walks zone with point of the design: provide slope that the 

wheelchair can access and walking paths to enjoy the scenery, 

and summary of the Kamisaigo River workshop: creating a 

multi-model study and creation of natural rivers.  
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Abstract—In this study, the systemic risk change of Taiwan’s 

banking sector is analyzed during the financial crisis. The risk expose 

of each financial institutions to the whole Taiwan banking systemic 

risk or vice versa under financial distress are measured by conditional 

Value-at-Risk (CoVaR) and conditional coherent expected shortfall 

(CoES). The CoVaR and CoES are estimated by using vector quantile 

autoregression (MVMQ-CaViaR) with the daily stock returns of each 

banks included domestic and foreign banks in Taiwan. The daily 

in-sample data covered the period from 05/20/2002 to 07/31/2007 and 

the out-of-sample period until 12/31/2013 spanning the 2008 U.S. 

subprime crisis, 2010 Greek debt crisis, and post risk duration. All 

banks in Taiwan are categories into several groups according to their 

size of market capital, leverage and domestic/foreign to find out what 

the extent of changes of the systemic risk as the risk changes between 

the individuals in the bank groups and vice versa. The final results can 

provide a guidance to financial supervisory commission of Taiwan to 

gauge the downside risk in the system of financial institutions and 

determine the minimum capital requirement hold by financial 

institutions due to the sensibility changes in CoVaR and CoES of each 

banks.

Keywords—bank financial distress, vector quantile autoregression, 

CoVaR, CoES
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Method Development for the Determination of
Gamma-Aminobutyric Acid in Rice Products by Lc-

Ms-Ms
Cher Rong Matthew Kong, Edmund Tian, Seng Poon Ong, Chee Sian Gan

   Abstract—Gamma-aminobutyric acid (GABA) is a non-protein
amino acid that is a functional constituent of certain rice varieties.
When consumed, it decreases blood pressure and reduces the risk of
hypertension-related  diseases.  This  has  led  to  more  research
dedicated towards the development of functional food products (e.g.
germinated  brown  rice)  with  enhanced  GABA  content,  and  the
development of these functional food products has led to increased
demand  for  instrument-based  methods  that  can  efficiently  and
effectively  determine  GABA  content.  Current  analytical  methods
require analyte derivatisation,  and have significant  disadvantages
such  as  being  labour  intensive  and  time-consuming,  and  being
subject to analyte loss due to the increased complexity of the sample
preparation process. To address this, an LC-MS-MS method for the
determination of  GABA in rice products has been developed and
validated. This developed method involves a relatively simple sample
preparation process before analysis  using HILIC LC-MS-MS. This
method eliminates the need for derivatisation, thereby significantly
reducing the labour and time associated with such an analysis. Using
LC-MS-MS also allows for better differentiation of GABA from any
potential  co-eluting  compounds  in  the  sample  matrix.  Results
obtained from the developed method demonstrated high linearity,
accuracy, and precision for the determination of GABA (1ng/L to
8ng/L)  in  a  variety  of  brown  rice  products.  The  method  can
significantly simplify sample preparation steps, improve the accuracy
of quantitation, and increase the throughput of analyses, thereby
providing  a  quick  but  effective  alternative  to  established
instrumental  analysis  methods  for  GABA  in  rice.

  Keywords—functional  food,  gamma-aminobutyric  acid,
germinated  brown  rice,  method  development
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Microwave Assisted for Synthesize of Polysulfide
Urethane Acrylate

Zohreh Khoshnevisan, Behzad Shirkavand Hadavand

   Abstract—In the recent decades the use of microwave irradiation
has become a common heat source in chemical reactions such as
preparation  of  organic  compounds  and  polymer  synthesis.  The
importance of this method is using low energy and short reaction
times.  This  study  looks  at  the  synthesis  of  polysulfide  urethane
acrylate by microwave radiation. At first the polymerization carries
out in a small vessel using 2 mol isophorone diisocyanate (IPDI), 1
mol polysulfide polymer in presence of dibutyltin dilaurate (DBTDL)
as catalyst and then 2 mol of 2-hydroxyethyl methacrylate (HEMA)
were added to the prepared urethane polysulfide for acrylation. After
characterization  by  FTIR  spectroscopy,  the  effect  of  microwave
power  and  reaction  time  were  studied  and  discussed.  Also  the
conversion of the reaction was followed by FTIR spectroscopy.

  Keywords—microwave  irradiation,  UV-cure,  polymerization,
urethane acrylate, polysulfide polymer
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ABSTRACT

A survey was carried out in red lateritic zone of West Bengal to compare the mineral status in plasma of

livestock grazing over red lateritic region .Sufficient number of samples of soil, feeds, fodder and blood

were collected from four districts of red lateritic zone namely, West Midnapore, Birbhum, Bankura and

Purulia respectively. The samples were analysed for Calcium (Ca), Phosphorus (P), Copper (Cu), Zinc (

Zn), Manganese (Mn) and Iron (Fe). Concentration of Cu, Mn and Fe in soil were above the minimum

critical level, whereas, Zn deficiency is wide spread in red lateritic soil. Paddy straw is deficient in Ca, P,

Zn and Mn in the region. Green fodders are also deficient in P, Cu ,Zn. Richness of iron (Fe) in soil, feeds,

fodder and tree leaves is the characteristics of this region. Phosphorus is deficient in plasma of all

categories of livestock with the exception of bullock. Cu is deficient in plasma of calf. Plasma Mn and Fe

were higher (p<0.01) in the animals of red lateritic zone. The study reveals that the overall deficiency of

phosphorus in different categories of livestock and there is need of dietary supplementation.

Key words: Mineral, Red lateritic zone, Grazing livestock, Plasma
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Abstract—One-class classification plays an important role in 

detecting outlier and abnormality from normal observations. In the 

previous research, several attempts were made to extend the scope of 

application of the one-class classification techniques to statistical 

process control problems. For most previous approaches, such as 

support vector data description (SVDD) control chart, the design of the 

control limits is commonly based on the assumption that the 

proportion of abnormal observations is approximately equal to an 

expected Type I error rate in Phase I process. Because of the limitation 

of the one-class classification techniques based on convex 

optimization, we cannot make the proportion of abnormal 

observations exactly equal to expected Type I error rate: controlling 

Type I error rate requires to optimize constraints with integer decision 

variables, but convex optimization cannot satisfy the requirement. 

This limitation would be undesirable in theoretical and practical 

perspective to construct effective control charts. In this work, to 

address the limitation of previous approaches, we propose the 

one-class classification algorithm based on the mixed integer 

programming technique, which can solve problems formulated with 

continuous and integer decision variables. The proposed method 

minimizes the radius of a spherically shaped boundary subject to the 

number of normal data to be equal to a constant value specified by 

users. By modifying this constant value, users can exactly control the 

proportion of normal data described by the spherically shaped 

boundary. Thus, the proportion of abnormal observations can be made 

theoretically equal to an expected Type I error rate in Phase I process. 

Moreover, analogous to SVDD, the boundary can be made to describe 

complex structures by using some kernel functions. New multivariate 

control chart applying the effectiveness of the algorithm is proposed. 

This chart uses a monitoring statistic to characterize the degree of 

being an abnormal point as obtained through the proposed one-class 

classification. The control limit of the proposed chart is established by 

the radius of the boundary. The usefulness of the proposed method was 

demonstrated through experiments with simulated and real process 

data from a thin film transistor-liquid crystal display. 

 

Keywords—control chart, mixed integer programming, one-class 

classification, support vector data description. 
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Abstract— In a rapidly changing technological society, creativity

is considered as an engine of economic and social progress. No doubt

the education system has a central role in nurturing all students’

creativity, however it is normally not encouraged at school. The

causes of this reality are related to a variety of circumstances, among

them: external pressures to cover the curriculum and succeed in

standardized tests that mostly require algorithmic thinking and

implementation of rules; teachers’ tendency to teach similarly to the

way they themselves were taught as school students; relating

creativity to giftedness, and therefore avoid nurturing all students’

creativity; lack of adequate learning materials and accessible tools for

following and evaluating the development of students’ creativity; and

more. Since success in academic studies requires, among other

things, creativity, lecturers in higher education institutions should

consider appropriate ways to nurture students’ creative thinking and

assess its development.

Obviously, creativity has a multifaceted nature, numerous

definitions, various perspectives for studying its essence (e.g.,

process, personality, environment, and product), and several

approaches aimed at evaluating and assessing creative expressions

(e.g., cognitive, social-personal, and psychometric).

In this framework, we suggest to nurture students’ creativity

through engaging them in problem posing activities that are part of

inquiry assignments. In order to assess the development of their

creativity, we propose to employ a model that was designed for this

purpose, based on the psychometric approach, viewing the posed

problems as the “creative product”. The model considers four

measurable aspects- fluency, flexibility, originality and organization,

as well as a total score of creativity that reflects the relative weights

of each aspect. The scores given to learners are of two types:

(1) Total scores- the absolute number of posed problems with respect

to each of the four aspects, and a final score of creativity;

(2) Relative scores- each absolute number is transformed into a

number that relates to the relative infrequency of the posed

problems in student’s reference group.

Through converting the scores received over time into a graphical

display, students can assess their progress both with respect to

themselves and relative to their reference group. Course lecturers can

get a picture about the strengths and weaknesses of each student as

well as the class as a whole, and to track changes that occur over time

in response to the learning environment they had generated.  Such

tracking may assist lecturers in making pedagogical decisions about

emphases that should be put on one or more aspects of creativity, and

about the students that should be given a special attention.

Our experience indicates that schoolteachers and lecturers in

higher education institutes find the combination of engaging learners

Atara Shriki is with Oranim- Academic College of Education, ISRAEL (e-
mail: atrashriki@gmail.com).

Ilana Lavy is with the Academic College of Yezreel Valley, ISRAEL.

(Phone: 972-4-6423519; fax: 972-4-6423517; e-mail: ilanal@yvc.ac.il).

in problem posing along with self-assessment of their progress

through utilizing the graphical display of accumulating total and

relative scores has the potential to realize most learners’ creative

potential.

Keywords—Creativity, problem posing, psychometric model,

self-assessment.

Nurturing Students’ Creativity through

Engagement in Problem Posing and

Self-Assessment of its Development
Atara Shriki, Ilana Lavy

Tokyo Japan Sep 05-06,  2016, 18 (9) Part I

21





ON QUASI CONFORMALLY FLAT LP-SASAKIAN

MANIFOLDS WITH A COEFFICIENT α

JAY PRAKASH SINGH

Department of Mathematics and Computer Science

Mizoram University

Tanhril, Aizawl-796004, India.

e-mail : jpsmaths@gmail.com

Abstract. The notion of Lorentzian almost Paracontact manifolds with
a coefficient α has been introduced and studied by De et al [2]. The
object of the present paper is to study some properties of Quasi Con-
formally flat LP-Sasakian manifolds with a coefficient α.

1. introduction

The notion of LP-Sasakian manifolds has been introduced by Matsumoto
[4]. Then in this line Mihai and Rosca [5] introduced the same notion in-
dependently and obtained several results in this manifolds. In 2002, De et
al [2] introduced the notion of LP-Sasakian manifolds with a coefficient α

which generalizes the notion of LP-Sasakian manifolds. In [3], De et al stud-
ied this manifolds with conformally flat curvature tensor and then Bagewadi
et al [1] investigated it with pseudo projectively flat curvature tensor.

In 1968, Yano and Sawaki [8] defined and studied a tensor field W of type
(1, 3) which includes both the conformal curvature tensor and the concircular
curvature tensor as special cases and called Quasi conformal curvature tensor
which is given as

W (X,Y )Z = aR(X,Y )Z + b[S(Y, Z)X − S(X,Z)Y + g(Y, Z)QX

− g(X,Z)QY ]−
r

n
(

a

n− 1
+ 2b){g(Y, Z)X

− g(X,Z)Y }, (1.1)

where R,S,Q,r denotes curvature tensor, Ricci tensor, Ricci operator, scalar
curvature tensor respectively and a, b are arbitrary constant not simultane-
ously zero. Motivated by these studies in this paper, we have studied some
properties of Quasi conformally flat LP-Sasakian manifolds with a coefficient
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curvature tensor, concircular vector field, torse forming vector field, η− Einstein manifold
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α. Here we prove that in a Quasi conformally flat LP-Sasakian manifolds
with a coefficient α, the characteristic vector field ξ is a concircular vector
field if and only if the manifold is η− Einstein. Finally we prove that Quasi
conformally flat LP-Sasakian manifolds with a coefficient α is a manifold of
constant curvature if the scalar curvature r is constant.

2. preliminaries

Let M be an n- dimensional differentiable manifold endowed with a (1, 1)
tensor field φ, a contravariant vector field ξ, a covariant vector field η and a
Lorentzian metric g of type (1, 2) such that for each point p εM , the tensor
gp : TpM × TpM −→ R is a non degenerate inner product of signature
(−,+,+ . . . ,+) where TpM denotes the tangent vector space of M at p and
R is real number space, which satisfies

η(ξ) = −1, φ2X +X + η(X)ξ (2.1)

g(X, ξ) = η(X), g(φX, φY ) = g(X,Y ) + η(X)η(Y ), (2.2)

for all vector fieldsX,Y. The structures (φ, ξ, η, g) is said to be Lorentzian al-
most paracontact structure and the manifoldM with the structures (φ, ξ, η, g)
is called Lorentzian almost paracontact manifold [4]. In the Lorentzian al-
most paracontact manifold M , the following relations hold [4]:

φξ = 0, η(φX) = 0, (2.3)

Ω(X,Y ) = Ω(Y,X) where Ω(X,Y ) = g(X,φY ). (2.4)

In the Lorentzian almost Paracontact manifold M , if the relations

(DZΩ)(X,Y ) = α[{g(X,Z) + η(X)η(Z)}η(Y )

+ {g(Y, Z) + η(Y )η(Z)}η(X)], (α 6= 0), (2.5)

Ω(X,Y ) =
1

α
(DXη)(Y ), (2.6)

hold where D denotes the operator of covariant differentiation with respect
to the Lorentzian metric g, then M is called an LP-Sasakian manifold with
a coefficient α [2]. An LP-Sasakian manifolds with a coefficient α = 1 is an
LP-Sasakian manifold [4].

If a vector field V satisfies the equation

DXV = βX + T (X)V,

where β is a non zero scalar function and T is a covariant vector field, then
V is called a torse forming vector field [7]. In a Lorentzian manifold M , if we
assume that ξ is a unit torse forming vector field,then we have the following
equation

(DXη)(Y ) = α[g(X,Y ) + η(X)η(Y )], (2.7)
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where α is a non zero scalar function. Hence the manifold admitting a unit
torse forming vector field satisfying (2.7) is an LP-Sasakian manifolds with
a coefficient α. Especially, if η satisfies

(DXη)(Y ) = ǫ [g(X,Y ) + η(X)η(Y )], ǫ2 = 1 (2.8)

then M is called an LSP-Sasakian manifold [4]. In particular if α satisfies
(2.7) and the following equation

α(X) = p η(X), α(X) = DXα, (2.9)

where p is a scalar function, then ξ is called a concircular vector field.

Let us consider an LP-Sasakian manifolds M(φ, ξ, η, g)with a coefficient
α. Then we have the following relations [4]

η(R(X,Y )Z) = −α(X)Ω(Y, Z) + α(Y )Ω(X,Z)

+ α2{g(Y, Z)η(X)− g(X,Z)η(Y )}, (2.10)

S(X, ξ) = −Ψ α(X) + (n− 1)α2η(X) + α(φX), (2.11)

where Ψ = Trace(φ).
We now state the following results which will be needed in the later section.

Lemma 2.1. [2] In an LP-Sasakian manifolds M with a coefficient α, one

of the following cases occur:

i) Ψ2 = (n− 1)2

ii) α(Y ) = −p η(Y ), where p = α(ξ).

Lemma 2.2. [2] In a Lorentzian almost paracontact manifold M with its

structure (φ, ξ, η, g) satisfying Ω(X,Y ) = 1

α
(DXη)(Y ), where α is a non -

zero scalar function, the vector field ξ is a torse forming if and only if the

relation Ψ2 = (n− 1)2 holds good.

3. Quasi conformally flat LP-Sasakian manifolds with a

coefficient α

Let us consider a Quasi conformally flat LP-Sasakian manifold M(n > 3)
with a coefficient α. Then, since the quasi conformal curvature tensor W

vanishes, the equation (1.1) reduces to

R(X,Y, Z, U) = −
b

a
[S(Y, Z)g(X,U)− S(X,Z)g(Y, U) + S(X,U)g(Y, Z)

− g(X,Z)S(Y, U)]

+
r

n
(

1

n− 1
+

2b

a
)(g(Y, Z)g(X,U)− g(X,Z)g(Y, U)). (3.1)
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Putting U = ξ in (3.1) and using (2.10) and (2.11), we get

−α(X)Ω(Y, Z) + α(Y )Ω(X,Z) + α2{g(Y, Z)η(X)− g(X,Z)η(Y )}

= −
b

a
[{S(Y, Z)η(X)− S(X,Z)η(Y )}

+ g(Y, Z){−Ψα(X) + (n− 1)α2η(X) + α(φX)}

− g(X,Z){−Ψα(Y ) + (n− 1)α2η(Y ) + α(φY )}]

+
r

n
(

1

n− 1
+

2b

a
)(g(Y, Z)η(X)− g(X,Z)η(Y ). (3.2)

Again putting X = ξ in (3.2) and using (2.3) and (2.11), we obtain by
straightforward calculations

S(Y, Z) = {
ar

n(n− 1)b
+

2r

n
− p Ψ− (n− 1)α2 −

a

b
α2}g(Y, Z)

+ {
ar

n(n− 1)b
+

2r

n
− 2 (n− 1)α2 −

a

b
α2}η(Y )η(Z)

+ {Ψ α(Z)− α(φZ)}η(Y ) + {Ψ α(Y )− α(φY )}η(Z)

−
a

b
p Ω(Y, Z), (3.3)

where p = α(ξ).

If an LP-Sasakian manifolds M with a coefficient α satisfies the relation

S(X,Y ) = c g(X,Y ) + d η(X) η(Y ),

where c, d are associated functions on the manifold, then the manifold M is
said to be an η− Einstein manifold. Now, we have [2]

S(X,Y ) = [
r

n− 1
− α2 −

p Ψ

n− 1
]g(X,Y )

+ [
r

n− 1
− α2 −

n p Ψ

n− 1
]η(X) η(Y ). (3.4)

Contracting (3.4), we obtain

r = n (n− 1)α2 + n p Ψ. (3.5)

By vitue of (3.3) and (3.4), we get

[
{a+ (n− 2)b}r

n (n− 1) b
− {a+ (n− 2)b}

α2

b
+

(2− n) p Ψ

n− 1
]g(Y, Z)

+ [
{a+ (n− 2)b}r

n (n− 1) b
− {a+ (n− 2)b}

α2

b
+

n p Ψ

n− 1
]η(Y ) η(Z)

+ {Ψ α(Z)− α(φZ)}η(Y ) + {Ψ α(Y )− α(φY )}η(Z)

− p .
a

b
Ω(Y, Z) = 0. (3.6)

Putting Z = ξ in (3.6) we obtain

Ψ α(Y )− α(φY ) = −Ψ p η(Y ), (3.7)
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for all vector fields Y. In consequence of (3.5) and (3.7) the equation (3.6)
becomes

a

b
[

Ψ

n− 1
{g(Y, Z) + η(Y ) η(Z)} − Ω(Y, Z)] = 0. (3.8)

If p = 0, then from (3.7) we have α(φY ) = Ψ α(Y ). Thus since Ψ is an
eigenvalue value of the matrix φ, Ψ is equal to ±1. Hence by lemma(2.1),
we get α(Y ) = 0 for all Y and hence α is constant which contradict to our
assumption.

Consequently, we have p 6= 0 and hence from (3.8) we get

a

b
[

Ψ

n− 1
{g(Y, Z) + η(Y ) η(Z)} − Ω(Y, Z)] = 0. (3.9)

Replacing Y by φY in (3.9) and using (2.3) we get

a

b
[Ω(Y, Z)−

Ψ

n− 1
{g(Y, Z) + η(Y ) η(Z)}] = 0. (3.10)

Combining (3.9) and (3.10), we get

{Ψ2 − (n− 1)2}[g(Y, Z) + η(Y ) η(Z)] = 0,

which gives by virtue n > 3

Ψ2 = (n− 1)2. (3.11)

Hence lemma (2.2) proves that ξ is torse forming.

We have

(DXη)(Y ) = β{g(X,Y ) + η(X) η(Y )}.

Now from (2.6) we get

Ω(X,Y ) =
β

α
{g(X,Y ) + η(X) η(Y )} = g(

β

α
(X + η(X) ξ, Y )),

and Ω(X,Y ) = g(X,φY ).
Since g is non singular, we have

φ(X) =
β

α
(X + η(X) ξ)

and

φ2(X) = (
β

α
)2 (X + η(X) ξ).

It follows from (2.1) that (β
α
)2 = 1 and hence α = ±β. thus, we have

φ(X) = ± (X + η(X) ξ).

By virtue of (3.7) we see that α(Y ) = −p η(Y ). Thus we conclude that ξ is
a concircular vector field.
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Conversely suppose that ξ is a concircular vector field. Then we have the
following equation

(DXη)(Y ) = β{g(X,Y ) + η(X) η(Y )},

where β is certain function and DXβ = q η(X) for a certain scalar function
q. Hence by virtue of (2.6), we have α = ±β. Thus

Ω(X,Y ) = ǫ{g(X,Y ) + η(X) η(Y )}, ǫ2 = 1,

Ψ = ǫ (n− 1), DXα = α(X) = p η(X), p = ǫ q.

Using these relations and (3.7) in (3.3), it can be easily seen that M is η−
Einstein manifold. This leads to the following theorem:

Theorem 3.1. In a Quasi conformally flat LP-Sasakian manifold M (n >

3) with a non constant coefficient α,the characteristic vector field ξ is a

concircular vector field if and only if M is η− Einstein manifold.

Next we consider the case when α is constant. In this case the following
relations hold:

η(R(X,Y )Z) = α2{g(Y, Z)η(X)− g(X,Z)η(Y )}, (3.12)

S(X, ξ) = (n− 1) η(X). (3.13)

Putting U = ξ in (3.1) and then using (3.12) and (3.13) we get

α2{g(Y, Z)η(X)− g(X,Z)η(Y )}

= −
b

a
[S(Y, Z)η(X)− S(Y, Z)η(Y )

+ (n− 1) α2 g(Y, Z)η(X)

− (n− 1) α2 g(X,Z)η(Y )]

+
r

n
(

1

n− 1
+

2b

a
)(g(Y, Z)η(X)− g(X,Z)η(Y )).

Again putting X = ξ in above and making use of (3.13) we get

S(Y, Z) = [
{a+ 2b(n− 1)}r

b n(n− 1)
−

α2

b
{a+ b(n− 1)}]g(Y, Z)

+ [
{a+ 2b(n− 1)}r

b n(n− 1)
−

α2

b
{a

+ 2 b(n− 1)}]η(Y ) η(Z). (3.14)

Thus , we can state the following theorem:

Theorem 3.2. A Quasi conformally flat LP-Sasakian manifold M (n > 3)
with a constant coefficient α is an η− Einstein.
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Differentiating covariantly (3.14) along X and making use of (2.6) we
obtain

(DXS)(Y, Z) =
dr(X)

b (n− 1)n
{a+ 2 b(n− 1)}.{g(Y, Z) + η(Y )η(Z)}

+
α{a+ 2 b(n− 1)}

b
(

r

n(n− 1)
− α2)×

{Ω(X,Y )η(Z) + Ω(X,Z)η(Y )}, (3.15)

where dr(X) = DXr.

This implies that

(DXS)(Y, Z)− (DY S)(X,Z) =
dr(X)

n
(2 +

a

b (n− 1)
){g(Y, Z) + η(Y )η(Z)}

−
dr(Y )

n
(2 +

a

b (n− 1)
){g(X,Z) + η(X)η(Z)}

+
α

b
{a+ 2 b(n− 1)}(

r

n(n− 1)
− α2)×

{Ω(X,Z)η(Y )− Ω(Y, Z)η(X)}. (3.16)

On the other hand we also have for a Quasi conformally flat curvature tensor
[6]

(DXS)(Y, Z) − (DY S)(X,Z)

=
{2a− (n− 1)(n− 4)b}

2(a+ b)n(n− 1)
[dr(X)g(Y, Z)

− dr(Y )g(X,Z)], (3.17)

provided a+ 2 b(n− 1) 6= 0.

From (3.16) and (3.17) it follows that

dr(X)

n
(2 +

a

b (n− 1)
){g(Y, Z) + η(Y )η(Z)}

−
dr(Y )

n
(2 +

a

b (n− 1)
){g(X,Z) + η(X)η(Z)}

+
α

b
(a+ 2(n− 1)b)(

r

n(n− 1)
− α2)×

{Ω(X,Z)η(Y )− Ω(Y, Z)η(X)}

=
{2a− (n− 1)(n− 4)b}

2(a+ b)n(n− 1)
[dr(X)g(Y, Z)

− dr(Y )g(X,Z)]. (3.18)

If r is constant then equation (3.18) yields

r = n(n− 1)α2.
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Hence from (3.1) it follows that

R(X,Y, Z, U) = α2[g(Y, Z)g(X,U)− g(X,Z)g(Y, U)],

which shows that the manifold is of constant curvature. Thus we can state
the following:

Theorem 3.3. In a quasi conformally flat LP-Sasakian manifold M (n > 3)
with a constant coefficient α if the scalar curvature tensor is constant then

M is of constant curvature.

References

[1] Bagewadi, C.S.,Prakasha,D.G. and Venkatesha, On pseudo projectively flat LP-
Sasakian manifold with a coefficient α ,Ann. Univ. Mariae C.S. Lubin-Polonia LXI (2007),
1-8.

[2] De,U.C., Shaikh,A.A. and Sengupta,A., On LP-Sasakian manifold with a coefficient
α,Kyungpook Math.J. 42 (2002),177-186.

[3] De,U.C., Jun,J.B. and Shaikh,A.A., On Conformally flat LP-Sasakian manifold with
a coefficient α,Nihonkai Math.J.13(2002), 121-131.

[4] Matsumoto,K., On Lorentzian para contact manifolds,Bull.of Yamagata Univ. Nat.
Sci.12 (1989),151-156.

[5] Mihai,I. and Rosca,R., On Lorentzian P-Sasakian manifolds, Classical Analysis, World
Sci.Pub.Singapore (1992),155-169.

[6] Shaikh,A.A.,Hui,S.K. and Bagewadi,C.S., On Quasi conformally flat almost pseudo
ricci symmetric manifolds, Tamsui oxford J. of math.Sci. 26 (2) (2010),203-219.

[7] Yano,K., On the torse forming direction in Riemannian spaces, proc.Imp. Acad.Tokyo
20 (1944),340-345.

[8] Yano,K. and Sawaki,S., Riemannian manifolds admitting a conformal transformation
group,J.Diff.Geo.(1968),161-184.

Tokyo Japan Sep 05-06,  2016, 18 (9) Part I

156



a 

Abstract—The prospects for the European power sector indicate 
that it has to almost fully decarbonize by 2050 in order to reach the 
economy-wide target of an 80% CO2-emission reduction. We apply 
the EU-REGEN model to explain the penetration of RES from an 
economic perspective, their spatial distribution, and the 
complementary role of conventional generation technologies. 
Furthermore, we identify economic consequences of national energy 
and climate targets. Our study shows that onshore wind power will be 
the most crucial generation technology for the future European power 
sector. Its geographic distribution is driven by resource quality. Gas 
power will be the major conventional generation technology for 
backing-up wind power. Moreover, a complete phase out of coal 
power proves to be not economically optimal. The paper 
demonstrates that existing national targets have a negative impact, 
especially on the German region with higher prices and lower 
revenues. The remaining regions profit are hardly affected. We 
encourage an EU-wide coordination on the expansion of wind power 
with harmonized policies. Yet, this requires profitable market 
structures for both, RES and conventional generation technologies. 
 
Keywords—European decarbonization pathway, power market 

investment, public policies, technology choice 

I. MOTIVATION AND RELATED WORK 

INCE the beginning of the century the energy policy of the 
European Union (EU) is mainly driven by the 

decarbonization of the supply side. Studies showed that the 
power sector will be one of the main leverages to the reach the 
ambitious decarbonization targets. On the one hand, sector 
coupling and the conversion of power to other energy 
commodities (e.g. power-to-gas) will result in soaring 
electricity demand [1], [2]. On the other hand, the electricity 
generation-mix has to reduce its CO2-intensity. 

Currently, there are three technology options that allow 
addressing both of the above-mentioned developments: 
Application of renewable energy sources, nuclear power, or 
conventional fuel-based generation in combination with 
carbon capture and storage (CCS). 

The 1997, the Kyoto Protocol laid the ground for the first 
obligatory greenhouse gas (GHG) reduction target. For the 
member states of that time, the agreement was translated into a 
mandatory reduction target of 8% compared to 1990 levels. 
This was followed by the “Energy and Climate Package” in 
2008, which resulted in the “20-20-20” targets [3]. 
Comprising a 20 % share of renewable energy sources in 
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energy consumption, a 20% reduction of GHG emissions 
compared to 1990 levels, and a 20% reduction of final energy 
consumption compared to a business-as-usual scenario. 
Furthermore, each member state had to translate those EU-
wide targets into national targets. 

To address, the mid- and long-run perspective, the 
European Commission released “A roadmap for Moving to a 
Competitive Low Carbon Economy in 2050”, emphasizing a 
GHG emission-reduction target of at least 80% compared to 
1990 levels [1], [4]. In 2014, this decarbonization path was 
further specified by targets for 2030: a 27% share of 
renewable energy sources in energy consumption, a 40% 
reduction of GHG emissions compared to 1990 levels, and a 
27% decrease of final energy consumption. 

The EC’s energy system-wide scenarios indicate that 
growth of existing load patterns, combined with the above-
mentioned electrification and conversion of power, will 
double electricity generation in 2050 compared to 1990, an 
increase of 50% compared to the current level. At the same 
time, most scenarios assume a limited potential of GHG 
reduction in other sectors. Meaning, the electricity sector has 
to contribute 98% CO2-emission reduction in its generation-
mix by 2050 to reach the economy-wide target of 80% [2]. 
Fig. 1 indicates the required and contrary development of both 
– electricity generation and CO2-emissions in the power 
sector. Moreover, Article 4 of the recently signed Paris 
agreement points at this by emphasizing the balancing of 
emissions and sinks by the middle of the century [5]. 

Simultaneously, we see member countries of the EU 
announcing additional national climate and energy targets. For 
instance, Germany targets a reduction of economy-wide 
emissions of 40% by 2020 and 80% by 2050. Electricity 
generation from RES should sum up to a share of 35% by 
2020 and 80% by 2050. Recently, France introduced a law on 
the transition of its power sector limiting the share of 
generation from nuclear power to 50% from 2025 on, setting 
the share of generation from RES to at least 40% from 2030 
on, and targeting a CO2-emission reduction of 50% by 2030 
and 80% by 2050. 

Most existing studies on the European power sector 
emphasize the future role of RES along this path. Their 
potential, especially for variable renewable energy sources 
(vRES), is vast and future cost estimates suggest economic 
viability [6], [7]. Yet, the resources are geographically 
dispersed and their quality is spatially varying. 

A strong strand of literature emphasizes the future role of 
transmission grid extensions. References [8], [9] look into the 
role of transmission capacity expansion for the integration of 
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high shares of vRES and show the advantages and costs. The 
authors in [10], [11] point at the benefits of electricity 
exchange and transmission capacity expansion in a fully RES-
powered sector. Similarly, the general importance of 
transmission grid expansion for the future European power 
system is analyzed in [12]–[14] looking into the impact of the 
EC’s RES generation targets for 2030 and the relationship 
between transmission capacity and RES capacity additions. 

Moreover, a pure resource perspective on vRES is taken in 
[15] by looking at correlations of time-profiles at different 
spatial locations within Europe. The authors propose to utilize 
the resulting balancing effect for the integration of vRES. The 
economics of vRES are analyzed in detail in [16] by 
emphasizing their market value. We add to this research by 
showing generation and capacity investment results in the EU-
REGEN model. 

 

 

Fig. 1 Path of CO2-emissions and generation relative to 1990 
 

References [17], [18] focus on the supporting role of 
flexibility options in the European power system with high 
levels of vRES generation. This paper adds to this by looking 
at the sole target of decarbonization and analyzing the 
importance of CCS or nuclear power in allowing high shares 
of vRES. 

The current political debate in Europe, and Germany 
especially, sees arguments for an early retirement of lignite 
and hard coal power plants to reach short- and mid-run climate 
targets [19], [20]. A recent policy letter on the phase out of 
coal power in Germany claims that the national climate targets 
cannot be met with any coal unit remaining online after 2040 
[21]. Yet, there is little research on the optimal retirement 
schedule of conventional generation technologies across 
Europe with regard to the targeted decarbonization path. In 
that field, we contribute by analyzing the complementary role 
of fossil-fuel-based generation technologies and their optimal 
retirement path. 

Additionally, the EC’s long-run climate targets are only 
specified for Europe as a whole. This means a cost-efficient 
realization of the EU decarbonization will require the 
integration of national electricity markets and EU-wide 
coordination on climate and energy policy. Reference [22] 
looks at the economics of alternative policy measures for 
decarbonizing the European power sector. The impact of 
national policies on supranational power sectors for the 
example of Germany is analyzed in [23], [24]. 

With respect to that, we analyze the economic benefits of 
coordination along Europe’s decarbonization path. This is 
done by comparing the default scenario that comprises EU-
wide targets only with a scenario that additionally includes 
existing national energy and climate targets. Moreover, we 
identify regions that profit and suffer from the national targets. 

Current national targets as a whole do not go beyond the 
established EU-wide targets. Therefore, the later target still 
determines the sum of system-wide emissions and national 
targets will not result in a reduction of overall emissions. A 
geographic shift of CO2-emission from regions with national 
targets to neighboring regions will be expected. If binding, 
those national targets impose an additional constraint on the 
EU decarbonization path, disturb the least-cost capacity- and 
generation-distribution among countries, and finally result in 
additional economic costs.  

To begin, Section II introduces the EU-REGEN model and 
the scenario set-up. Then, Section III presents the results of 
our analysis and a quantification of sensitivities. Finally, we 
close with a discussion of results and conclusions in Section 
IV. 

II. METHODS 

This chapter describes the EU-REGEN model used for this 
analysis, the scenarios set-up, and relevant data base. 
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A. The EU-REGEN Model 

The EU-REGEN is a long-term dispatch and investment 
model for the European power sector. The model structure is 
based on the US Regional Economy, Greenhouse Gas, and 

Energy (US-REGEN) model [25], [26]. EU-REGEN was built 
to generate quantitative scenarios that represent an optimal 
and consistent decarbonization path for the European power 
system towards 2050. 
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Fig. 2 EU-REGEN model regions and transmission links in the base year 
 

It minimizes total system costs with respect to conventional 
and RES generation capacity investment, generation capacity 
conversion and retirement, generation dispatch and 
curtailment, transmission capacity investment, physical 
electricity exchange, storage capacity investment and 
operation, and carbon capture and storage capacity investment 
and operation. The model is set-up as a partial equilibrium 
model that assumes complete markets with perfect information 
and is subject to a wide range of constraints. 

The model represents the entire European power sector. Its 
geographic scope includes all countries of the European Union 
(EU28) - except for the island countries of Malta and Cyprus. 
Additionally, we include Switzerland and Norway, which have 
a central position in the European system or are endowed with 

great resource potential. To reduce the size of the model we 
group those 28 countries into 13 model regions.  

Fig. 2 shows the EU-REGEN model regions. 
The model horizon in this paper is 2050. The model starts at 

the base year 2015 and optimize dispatch and investment is set 
at five-year time intervals to 2050, which results in eight time 
steps. The model knows 25 different types of generation 
capacity. To account for different characteristics of power 
plants of the same type and varying resource quality of RES, 
we further distinguish each type into generation blocks. 
Resulting in 73 different generation blocks. 

One specific characteristic of the EU-REGEN model is the 
detailed representation of the variable vRES wind and solar. 
We apply different resource quality classes to both resources, 
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which is reflected in separate temporal availability profiles 
and capacity potentials for each quality class.a In addition to 
the constraints in [27], we introduce a carbon policy and 
respective market for this analysis. 

B. Scenarios 

1. Coordination Scenario 

The coordination scenario (COOR) is the default case in 
this analysis and assumes the current state of energy and 
climate policies brought forward by the EC. For 2020, the 
national CO2-emission reduction targets and RES-shares in 
electricity generation, representing the “20-20-20” strategy 
have to be fulfilled by each country. For the years 2030 and 
2050, the EU-wide targets (40% and 80% GHG-emission 
reduction, respectively) have to be reached by the whole 
European electricity system. This scenario allows for 
quantifying the development of the European power sector 
with ongoing and more intense coordination between 
countries. 

Since the EC energy and climate policies are formulated as 
energy sector-wide targets only, for 2020, we assume the 
national targets set by each member state as implementation of 
the “20-20-20” strategy. For the remaining time horizon, we 
use power-market-specific values from the EC’s “Impact 
Assessment on energy and climate policy up to 2030”. Here, 
the “GHG40” scenario provides a first overview of the 
impacts on the power sector when reaching the 2030 and 2050 
energy and climate policy targets. According to this 
assessment, the RES-share by 2030 and 2050 has to be at least 
49.3% and 54.2%, respectively. The level of CO2-emission has 
to reach a 56% reduction by 2030 and a 98% decrease of 
emissions by 2050. Furthermore, annual electricity generation 
in 2050 sums up to 5,040 TWh. For the time-steps in between 
we assume linearly increasing/decreasing targets for CO2-
emission reduction, RES-shares and electricity demand. 

2. National Policy Scenario 

The second scenario (NAT) models existing energy and 
climate policies as scenario COOR. Yet, we additionally 
include the national energy and climate targets set by 
countries. An overview on currently existing energy and 
climate targets by country can be found in [27]. This setup 
tries to model the economic costs of nationalization and covers 
the case where EU member countries fail in agreeing on how 
to share the burden from reaching the long-run targets.  

C. Data Base 

The input data used in the EU-REGEN model is described 
in [27].  

III. RESULTS 

This chapter presents the major results of our analysis. We 
start off with looking at Europe’s future generation- and 
capacity-mix in the default scenario COOR. An analysis of the 
role of vRES follows this. In a second step, we present results 

 
A detailed model description can be found in [27]. 

on the optimal retirement of existing fuel-based generation 
capacity and describe the future relevance of dispatchable low-
carbon technologies. The chapter closes with comparing the 
COOR and NAT scenarios and analyzing the economic 
consequences of national policies. 

A. Default Scenario COOR 

1. vRES Generation and Capacity 

The generation mix for the scenario COOR is depicted in 
Fig. In addition to simulation results, the paper outlines the 
development of the historical generation mix from 1990 on. 
Moreover, Fig. 3 shows the regional generation mixes. From 
this (Figs. 3 and 4) it can be derived: 
� Wind power is the dominating generation technology for 

the EU decarbonization path. Between 2015 and 2050, 
installed capacity and generation increase from 124 GW 
to 586 GW and 302 TWh to 1,536 TWh, respectively. The 
attractiveness of wind power can be explained by cost 
estimates, increasing availability factors, and its positive 
correlation with load. The latter one reflects the seasonal 
correlation of availability factors with demand. Both, 
maximum generation from wind power and demand peak, 
appear during winter periods. Note that new investments 
in wind power take place from the first model period on, 
where cost estimates are close to current numbers and 
connected to less uncertainty. The bulk of additions are 
from onshore capacity. New investment in wind offshore 
installations proves to be hardly economically viable with 
its accumulated capacity constantly staying below 
10 GW. 

� vRES as a whole increase their share in generation over 
the model horizon. The share in electricity generation of 
vRES more than triples from 12% in 2015 to 38 % in 
2050. Yet, this is mainly driven by wind power. The 
generation share of all solar power technologies increase 
from 3 % in 2015 to 8 % in 2050 only. This weak market 
penetration is motivated in analogy to the attractiveness of 
wind power. In general, solar power technologies have 
lower availability factors and reduced investment costs 
are not able to compensate for that. Furthermore, we find 
a negative seasonal correlation with load in most model 
regions. A look at the timing of photovoltaic investments 
reveals the importance of decreasing investments costs. 
The majority of photovoltaic capacity is added in the mid- 
and long-run, where investment costs experience a strong 
decrease. In terms of technology, we only find 
photovoltaic power as an economically attractive 
technology. CSP does not penetrate the European power 
sector at all. Meaning, higher availability factors and 
flexibility though storage is not able to compensate for 
additional investment costs. 

� We find the quality of wind and solar resources as the 
main driver for the geographic distribution of new wind 
and solar capacities. The model region “Britain” becomes 
dominating in wind power application, reaching a 
capacity and generation of 134 GW and 399 TWh in 2050 
(compared to 11 GW and 140 TWh in 2015). Moreover, 
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France and Scandinavia experience a significant increase 
in wind power capacity and reach an accumulated 
capacity of 94 GW and 69 GW. New solar power capacity 
is mainly added in southern regions. Since the regional 
quality of solar resources correlates with latitude, the 
majority of new capacity is added in Italy, Iberia, and 
France. Those three regions reach capacities of 62 GW, 
56 GW, and 48 GW in 2050. 

2. Role of Dispatchable Generation Technologies 

An overview on the development of conventional 
generation capacities is provided in Fig. 4. This figure depicts 
the net investments in each model period with columns above 
and below the x-axis representing positive net investments and 
a reduction in accumulated capacity, respectively. We want to 
emphasize the following key points: 
�  Gas power becomes the major conventional generation 

technology for backing-up the strong market penetration 
of wind power. After retiring excess-capacity in the short-
run, the accumulated gas-power capacity increases from 
171 GW to 488 GW and contributes 1,102 TWh of 
electricity in 2050. This is mainly driven by the need for 
flexible generation technologies as a complementary to 
vRES. Additionally, the targeted CO2-emission reduction 
requires dispatchable generation technologies with low 
emission-intensity. In terms of gas power technologies, 
combined-cycle gas turbine is the dominating technology, 
reaching a capacity of 330 GW in 2050. 

 The capacity development of emission-intense coal power is 
clearly restricted by the decarbonization path. There are no 
additions to lignite and hard coal power capacity. Meaning, 
accumulated capacity is monotonically decreasing and 

characterized by retirement of old vintage capacities. The 
181 GW of current coal power capacity is expected to 
decrease to 28 GW by 2050. 
� We find nuclear power capacity to stay at a level 

constantly above 100 GW. Starting with 132 GW in 2015 
and decreasing to 114 GW by 2050. The timing of new 
investment in nuclear power is simultaneous to the 
retirement of old vintages. 

�  The market penetration of CCS is limited to combined 
biomass-CCS capacity. Capacity additions start from 
2040 on and reach an accumulated capacity of 58 GW by 
the end of the model horizon. 

B. Consequences of National Policies in Scenario NAT 

1.  Changes in Generation 

Scenario COOR showed the optimal geographic distribution 
of power capacity and generation for the EU-wide 
decarbonization path. We analyze the consequences of 
national policies in scenario NAT by looking at general 
system-wide effects and take a deeper look at the regions of 
France and Germany with the most ambitious national targets. 

Fig. 5 depicts the system-wide generation mix for scenario 
NAT. Comparing this to generation in the COOR scenario 
(Fig) shows minor differences. For 2050, current national 
policies reduce generation from gas power, bio-CCS, and 
wind onshore power by 53 TWh, 13 TWh, and 16 TWh. This 
is mainly substituted by an increased contribution by nuclear 
power (31 TWh) and PV (57 TWh). 

 

 

Fig. 3 System-wide generation mix in scenario COOR in [TWh] 
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Fig. 3 Regional generation-mix in scenario COOR in [TWh] 
 

Yet, comparing the regional generation patterns in Fig. 3 
and Fig. 6 reveals the following: 
� Germany’s target of an 80% RES-share in generation is 

mainly reached by reducing its gas power generation. This 
is compensated by additional generation from PV power. 
Yet, accumulated generation decreases significantly. 
Consequently, we find a geographic shift of generation 
from gas power to Norway, the north-eastern region, and 
Italy. 

� The 50% upper bound on nuclear generation appears to be 
the binding feature of French policy. This constraint leads 
to an increased generation from gas and PV power in 
France. From a system perspective, we find a shift of 
generation from nuclear power to the south-east region. 

2. Impact on Cross-Border Transmission Capacities 

Furthermore, changing regional generation-mixes impact 
the optimal grid infrastructure. We find values for the NTCs in 
2050 to hardly vary between scenario COOR and NAT. We 
can only identify a significant difference for the link between 
Benelux and Germany-N. The level of transmission capacity 
for this connection is 3 GW and 9 GW in scenario COOR and 
NAT, respectively. Though, it is important to note, that we 
apply upper bounds on the additions to each connection. This 
is done to account for the political and technical feasibility of 
grid-extensions. Since, the upper bound is already reached in 
the default scenario for most of the connections, the level of 
transmission capacity has only limited explanatory power. In 
that case, the shadow price on the transmission constraint 
could be thought of as a better indicator to compare both 
scenarios. The shadow prices reveal how much the total 

EE-N Britain 

Italy Iberia 

France Germany 

Scandinavia 

EE-S 

Benelux/Alpine 
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discounted system costs would decrease if one additional kW 
of transmission capacity for a specific connection would be 

allowed. Fig. 7 and Fig. 8 present the shadow prices on each 
transmission link in 2050 for both scenarios. Numbers in those 
figures show: 
� In the default scenario, high shadow prices for 

connections can be found either linking regions with a 
high wind-resource quality, such as Britain and 
Scandinavia, or eastern European countries, which are 

subject to conservative upper bounds on additions. We 
calculate the highest values for the connections from 
Britain to France and Benelux with of 172 €/kW and 
126 €/kW. Similarly, links from Scandinavia to Benelux, 
the north-west of eastern Europe and northern Germany, 
are subject to a shadow price of 99 €/kW, 86 €/kW, and 
78 €/kW. Concerning the eastern regions, there is a high 
value of 124 €/kW for the connection from north-east to 
the north-west of eastern Europe. 

 

 

Fig. 4 Net investment in conventional generation technologies in [GW] 
 

 

Fig. 5 System-wide generation mix in scenario NAT in [TWh] 
 

� A comparison of values for both scenarios indicates 
big differences almost exclusively for connections 
linked to German regions. If national policies are in 
place, northern Germany experiences a high pressure 
on links from Benelux, Scandinavia, and the north-
west of eastern Europe. Those shadow prices increase 

to 90 €/kW (8), 137 €/kW (78), and 77 €/kW (37).a 
The increase of shadow prices for connections to 
southern Germany is of a smaller order of magnitude. 
Values for links from France, Alpine, and EE-NW 
reach 72 €/kW (46), 46 €/kW (22), and 84 €/kW (63) 
in the NAT scenario. Vice versa, shadow prices for 

 
Values for scenario COOR are shown in brackets. 
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connections from southern Germany rise as well. 
Links to Benelux, northern Germany, and the Alpine 
region have shadow prices of 35 €/kW (13), 17 €/kW 
(1), and 36 €/kW (12). This can be explained by a 

higher generation from solar power in southern 
Germany that is caused by the 80 % RES-share target 
for the whole country 

 

 

 

Fig. 6 Regional generation-mix in scenario NAT in [TWh] 
 

3. Changes in Trade Flows 

Consequently, also trade flows between regions change 
with national policies. Fig. 10 shows an analysis of the 
development of net exports for both the German regions and 
France. The measure shows to which extent a region is able to 
satisfy demand or depends on neighboring regions. Results 
indicate: 
� In the COOR scenario, both German regions, especially 

the south, become a net importer in the long-run. 
Introducing additional national targets (NAT) leads to 
even more unbalanced trade flows. North Germany 

already becomes a net importer in the mid-run and the 
south increases the sum of annual imports. 

� In contrast, France increases exports under a national 
policy. We find mid-run net exports to increase 
significantly and almost balanced flows by 2050. 

4. Economic Consequences of National Policies 

We use the total discounted system costs as a first indicator 
for the system-wide economic consequences of national 
policies. A comparison of system costs in scenario COOR and 
NAT shows an increase of 1% with national policies. Yet, it is 
important to note that only a small number of countries have 
national long-run targets. Moreover, those policies are binding 
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in the long-run especially, which has less impact on the 
discounted system costs. 

The economic perspective can be enhanced by looking at 
consumer and producers separately. Changing net imports are 
also reflected in electricity prices. Additionally, prices allow 
for identifying regions with consumers that win and lose from 
national targets. We look at average, energy only prices for 
consumed quantities. In general, any deviation from the cost-
optimal generation pattern in scenario COOR leads to higher 
generation costs. 

Electricity prices for both German regions in scenario NAT 
rise due to increased imports with higher average prices. 
Looking at both scenarios shows that by 2050 average prices 
in north and south Germany increase by 11% and 7% with 
national targets. We find a contrary development for France. 
Prices differ only in the mid-run with a reduction of up to 12% 
by 2030. 

Finally, a changing power plant dispatch and prices impact 
producer’s revenues. Looking at revenues allows identifying 
regions with producers that profit or suffer from national 

targets. Fig. 10 shows the relative change in total revenues for 
regions with a significant change. It can be observed that: 
�  Producers in both German regions suffer from a national 

target. Revenues of generators in northern Germany 
decrease by up to 25% in 2040 and reach a reduction of 
18% in 2050. Revenues in south Germany drop even 
more with a level of -27% in 2050. This development is 
mainly driven by the drop of accumulated generation in 
both regions. 

� The loss of revenues in Germany results in increased 
revenue streams in neighboring regions. The north-
western of Eastern Europe profits the most from national 
targets and reaches a level of +14%. Moreover, 
Scandinavia and the Benelux region increase revenues by 
8% and 9% in 2050. 

� The French national targets have no negative impact on 
generators in the long-run. In the short-run revenues drop 
due to the cap on nuclear generation. Yet, from 2035 on, 
increased PV generation leads to higher revenues. 
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Fig. 7 Shadow prices on transmissions links in 2050 for scenario COOR in [EUR/kW] 
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Fig. 8 Shadow prices on transmissions links in 2050 for scenario NAT in [EUR/kW] 
 

 

Fig. 9 Net exports in scenario COOR and NAT in [TWh] 
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Fig. 10 Relative change in total revenues 

 
C. Quantification of Sensitivity 

Finally, we analyze the robustness of the 2050 generation-
mix by a set of counter-factual scenarios. This analysis varies 
along two dimensions: on the one hand, the above-introduced 
default and policy scenario and, on the other hand, the 
following assumptions on transmission and generation 
technologies: 
� Reduced investment cost for PV – 250 €/kW instead of 

750 €/kW in 2050 (cheapPV) 
� Reduced investment cost for nuclear power – 2,500 €/kW 

instead of 5,000 €/kW in 2050 (cheapNUC) 
� No new transmission capacity additions (noTRANS) 
� Unconstrained transmission capacity additions 

(unlTRANS) 
� No CCS application (noCCS) 
� No negative crediting of biomass-CCS (nonegCRED) 
� No new nuclear power capacity (nonewNUC) 

Fig. 11 shows the results with varying assumptions for 
scenarios COOR and NAT. The counter-factual scenarios are 
sorted by the order of magnitude of their change in generation-
mix compared to the default parameter values. The main 
findings are: 
� Model runs with no new transmission capacity 

(noTRANS), no upper bound on additions to transmission 
capacities (unlTRANS), and lower investment cost for PV 
(cheapPV) do not change the overall structure of the 
system generation-mix. Yet, we can note that more 
system flexibility through unconstrained investment into 
NTC leads to some substitution of generation from 
nuclear power by wind power. With more additions to 
existing NTC, more trade flows and a better utilization of 
low-marginal cost wind power becomes feasible. Low 

investment costs for PV result in a substitution of 
generation from wind power by PV and electricity from 
nuclear power by gas power. 

� A strict phase out policy on nuclear power (noNUC) 
results in a shift of nuclear generation to gas, bio-CCS, 
and wind power. Here, the increased generation from 
wind power is backed-up by the flexibility from gas 
power generators. And, negative CO2-credits from bio-
CCS generation compensate for additional CO2-emissions 
from the rising gas power generation. 

� In contrast, lower investment costs for nuclear power 
(cheapNUC), no negative crediting of biomass-CCS 
(nonegCRED), and No CCS application (noCCS) leads to 
soaring generation by nuclear generators. Furthermore, in 
all those three counter-factual scenarios concentrated 
solar power (CSP) penetrates the market with more 
flexibility due to its storage feature. At the same time, 
cheap nuclear power substitutes combined generation 
from gas power and biomass-CCS. Similarly, a non-
decarbonized biomass supply chain with no negative 
credits almost completely drives biomass-CCS and gas 
power out of the market and triggers a higher contribution 
from gas-CCS.  

� The case with no CCS application brings more biomass 
generation into the market. With no geologic storage of 
CO2, gas power or other conventional generation 
technologies experience little generation due to the tight 
decarbonization path. 
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Fig. 11 Sensitivity of 2050 system generation-mix 
 
Generally, few differences can be found between the results 

for scenario COOR and NAT. As mentioned above, the effect 
of national policies on generation is mainly reflected in 
regional generation-mixes. Therefore, Fig. 12 shows the 
sensitivity of the overall 2050 German generation-mix, from 
which the following key points can be concluded: 
� For all counter-factual scenarios – except for noCCS - the 

main difference between COOR and NAT is reduced 
generation from gas power or gas-CCS. Generation from 
vRES partly compensates for that. Yet, none of those 

parameter values changes the trend of lower generation in 
the NAT scenario. 

� Additionally, we want to point at the scenarios 
unlTRANS and noCCS. For both, there is even very little 
German generation in the COOR scenario. Those 
scenarios either require or support high shares of the 
carbon-free generation technologies nuclear power and 
vRES. Due to the relatively low resource quality and a 
legally-binding nuclear phase-out, Germany becomes a 
net-importing region even without its ambitious national 
policies. 

 

 

Fig. 12 Sensitivity of 2050 German generation-mix 
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IV. DISCUSSION AND CONCLUSION 

A. Model limitations 

The set-up of the EU-REGEN model captures the core 
dynamics that influence the long-run dispatch and investment 
in the European power sector. Nonetheless, the following 
characteristics are out of the model scope: 
� EU-REGEN is a perfect foresight model that neglects 

uncertainty about input parameters, e.g. investment costs, 
fuel prices, and demand levels. Moreover, parameter 
values are not subject to path-dependence. Meaning that 
investment and dispatch decisions have no impact on 
parameter values in subsequent periods. 

� The EU aims at an economy-wide decarbonization. With 
the focus on the power sector we are not able to capture 
the interaction with other energy sectors, EU-ETS sectors, 
and the economy. The results presented in this paper 
focus on power sector specific implications. 

� As a partial equilibrium representation of the power sector 
with complete markets and perfect information, CO2-
emission reductions are realized where this can be done at 
lowest costs. EU-REGEN does not capture self-interest 
and motives such as protectionism. 

� The model does not value benefits from introduced 
climate and energy policies. Any kind of policy leads to 
higher costs compared to a non-policy baseline scenario. 
Consequently, the model setting only allows for a cost-
based analysis. 

� EU-REGEN has a long-run perspective, which only 
considers political boundary conditions, e.g. the attitude 
towards nuclear power. Existing technology support 
schemes are not modeled. 

� Due to computational constraints, we group the EU-28 
countries to 12 model regions. The loss of a regional 
resolution limits our conclusions and the explanatory 
power on transmission and distribution grid extensions, 
among others. 

� For the same reason, we apply a representative-hour 
approach with 130 time-segments instead of 8,760 hours. 
This means the loss of the chronological order of hours, 
which compromises the modeling quality of e.g. 
electricity storage. 

� The future European power sector will be driven by the 
dynamics of the supply as well as demand side. With 
deterministic demand levels and fixed demand profiles, 
the current model setting does not cover the potential 
contribution of demand to additional system flexibility. 

B. Summary of Results 

Despite those shortcomings, we can draw the following 
conclusions on the cost-optimal infrastructure investment and 
electricity generation for the European power sector until 
2050: 

Our results reveal that onshore wind power will be the most 
crucial generation technology for the decarbonization of 
Europe’s power sector. The geographic distribution of vRES 
capacities is driven by resource quality and not by a 

geographic balancing effect as proposed by others. Great 
Britain, France, and Scandinavia become the dominating 
regions in wind power application. Concerning solar, capacity 
is added in the Mediterranean regions of Italy, Iberia, and 
France. We identify gas power as the major conventional 
generation technology for backing-up the strong market 
penetration of wind power. This is mainly driven by the need 
for flexible generation technologies as a complementary to 
vRES. Additionally, the targeted CO2-emission reduction 
requires dispatchable generation technologies with low 
emission-intensity. Moreover, we see a smooth retirement path 
of coal power. Yet, in contrast to the current public debate, a 
complete phase out proves to be not economically optimal. 
Even under a 98% CO2-emission reduction target by 2050, 
15% of current capacity is still active by then. CCS takes a 
crucial role in providing dispatchable carbon-neutral 
generation. 

We showed that national targets disturb the cost-optimal 
distribution of capacity and generation. Especially the German 
goals lead to a geographic shift of generation due to its target 
on generation from RES in combination with a relative low 
vRES quality. As a consequence, German consumers and 
generators suffer from higher prices and lower revenues. The 
French policy appears to be less disturbing and increases 
generation in the region. Missing generation from nuclear 
power is shifted to Eastern Europe. Moreover, those national 
targets have a positive impact on consumers and producers. 
Prices for consumption decrease and total revenues increase. 
Though, a sensitivity analysis shows that France would profit 
even more without its policy in place. The remaining regions 
profit or are hardly affected from announced national targets. 
Yet, this is due to the fact that there are no ambitious 
additional targets announced there. 

C. Policy Implications 

Based on our findings we suggest EU-wide coordination on 
the expansion of solar and wind power, especially. 
Nonetheless, profitable market structures with remuneration 
schemes for conventional generation technologies are required 
in order to back-up the market penetration of vRES. Certainty 
regarding the EU climate policy is essential to push the 
substitution of coal power by new investments into gas power. 
Additionally, this impacts the market conditions for CCS. 
Prices in the EU-ETS have to be high enough to create a 
business case for its application. Since CCS could become a 
crucial technology, uncertainties concerning its social and 
technical feasibility have to be addressed. If not so, a 
decarbonization path based on a different technology-mix has 
to be realized. 

Furthermore, the current development of announcing 
national energy and climate targets should be reversed. EU-
wide policies are needed to keep the costs for the transition of 
the European power sector at a bearable level. 
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Orthophthalic Polyester Composite Reinforced
with Sodium Alginate-Treated Anahaw (Saribus

rotundifolius) Fibers
Terence Tumolva, Johannes Kristoff Vito, Joanna Crystelle Ragasa, Renz Marion Dela Cruz

   Abstract—Natural fiber reinforced polymer (NFRP) composites
have  been  the  focus  of  various  research  projects  due  to  their
advantages  over  synthetic  fiber-reinforced  composites.  For  this
study, ana haw is used as the fiber source due to its abundance
throughout the Philippines. A problem addressed in this study is the
need for an environment-friendly method of fiber treatment. The use
of sodium alginate to treat fibers was thus investigated. The fibers
were immersed in a sodium alginate solution and then in a calcium
chloride  solution  afterwards.  The  treated  fibers  were  used  to
reinforce orthophthalic unsaturated polyester (ortho-UP) resin. The
mechanical properties were tested using a universal testing machine
(UTM), and the fracture surfaces were characterized using scanning
electron microscope (SEM). Results showed that the sodium alginate
treatment  had increased the tensile  and flexural  strength of  the
composite. The increase in fiber load had also been found to increase
the stiffness of the composite. However, sodium alginate treatment
did not provide any significant improvement in the wet mechanical
properties  of  the  NFRP.  The  composite  is  comparable  to  some
commercially available polymeric materials.

  Keywords—NFRP, composite, alginate, anahaw, polymer
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Pedagogical Effects of Using Workbooks in English
Classes for the TOEIC Test: A Study on ESL

Learners in Japanese Colleges
Mikako Nobuhara

   Abstract—The Test of English for International Communication
(TOEIC) test, conducted by the Institute for International Business
Communication (IIBC), has a huge impact on education in Japan.
Almost all college students have to submit their TOEIC test scores
when applying for  entry-level  jobs  at  companies.  In  addition,  an
increasing number of colleges are encouraging students to have a
global vision. For this specific reason, studying for the TOEIC test is
essential for English as a second language (ESL) learner to develop
English  communication skills.  This  study shows that  studying by
using some workbooks about the listening section of the TOEIC test
clearly helps ESL learners to develop their listening skills. For this
purpose,  the  listening  test  scores  before  and  after  classroom
sessions were analyzed for each student. Students obtained higher
scores in the listening section of the test and improved their English
listening skills at the end of all the classroom sessions. In conclusion,
it  is  important  for  English  teachers  to  achieve  the  following
objectives:  (1)  facilitate  the  learning  of  effective  methods  for
correctly solving questions based on listening skills and (2) prepare
listening tasks for reading aloud so as to keep up with the original
speed, which is required for solving questions in the TOEIC test.

  Keywords—education, ESL, listening skills, TOEIC test
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Presence of an Epibiont Epistylis sp. (Protozoa,
Ciliophora) on Some Zooplankton

Hilal Bulut, Serap Saler

   Abstract—Protozoan ciliate epibionts infestation on zooplankton
in Cip Dam Lake were studied seasonally,  between spring 2014-
winter 2015 The ciliates peritrich Epibiont Epistylis sp. (Protozoa,
Ciliophora) was found as colony form on some individuals of different
zooplanktonic groups, especially rotifers and copepods. Totally 23
zooplankton  species  (19  species  from  Rotifera,  3  species  from
Cladocera  and 1  species  from Copepoda in  Cip  Dam Lake were
investigated. Rotifers were the most important zooplanktonic group
(82.7  %  of  total)  and  the  taxa  observed  with  epibionts  were
Keratella,  Polyarthra,  and  Brachionus.  The  highest  densities  of
infected zooplankton was observed in winter (14265 ind.m-3), the
lowest densities of infected zooplankton was found in summer (3056
ind.m-). Rotifers were most infected groups with 75% in this study.
Epistylis sp. was found on three species of rotifers and one copepod
species. Infestation of Epistylis sp. has been registered for the first
time in Cip Dam Lake.

  Keywords—copepoda, epibiosis, peritrich, rotifera
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Prevention of Ragging and Sexual Gender Based
Violence (SGBV) in Higher Education Institutions

in Sri Lanka
Anusha Edirisinghe

   Abstract—Sexual  Gender based violence is  a  most  common
social phenomenon in higher education institutions. It has become a
hidden crime of the Universities. Masculinities norms and attitudes
are more influential and serve as key drivers and risk for ragging
and  SGBV.  Several  studies  have  shown  that  in  Sri  Lankan
universities, SGBV takes from the violence and murder of women
students,  assault  and  battery  coerced  sex,  sexual  harassment
including harassment via information technology. This study focus is
to  prevention  of  ragging  and  SGBV  in  University  system.  Main
objective of this paper describes and critically analyses of plight of
ragging and SGBV in higher education institutions and legal and
national  level  policy  implementation  to  prevent  these  crimes  in
society. This paper is with special reference to ragging case from
University of Kelaniya 2016. University Grant commission introduced
an Act for the prevention of Ragging and gender standing committee
established in  Sri  Lanka in  2016.  And each university  has  been
involved in the prevention of SGBV and ragging in higher education
institutions.  Case  study  from first  year  female  student,  reported
sexual harassment was reported to the police station in May in 2016.
After this case, the university has been implementing emergency
action plan,  short  term and long term action plan.  Ragging and
SGBV task force was established and online complaint center opened
to  all  students  and  academic  and  non-  academics.  Under  these
circumstances student complained to SGBV and other harassment to
the university. University security system was strong support with
police and marshals,  and vigilant committees including lecturers.
After this case all universities start to several programmes to stop
violence in university

  Keywords—higher  Education,  ragging,  sexual  gender-based
violence, Sri Lanka
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Abstract—Statistical Process Control (SPC) is a popular 

technique for process monitoring. A widely used tools in SPC is 

a control chart, which is used to detect the abnormal status of a 

process and maintain the controlled status of the process. 

Traditional control charts, such as Hotelling’s T2 control chart, 

are effective techniques to detect abnormal observations and 

monitor processes. However, many complicated manufacturing 

systems exhibit nonlinearity because of the different demands 

of the market. In this case, the unregulated use of a traditional 

linear modeling approach  may not be effective 

In reality, many industrial processes contain the nonlinear and 

time-varying properties because of the fluctuation of process 

raw materials, slowing shift of the set points, aging of the main 

process components, seasoning effects, and catalyst 

deactivation. The use of traditional SPC techniques with 

time-varying data will degrade the performance of the 

monitoring scheme. To address these issues, in the present 

study, we propose a parameter-less self-organizing map 

(PLSOM)-based control chart. The PLSOM-based control 

chart not only can manage a situation where the distribution or 

parameter of the target observations changes, but also address 

the nonlinearity of modern manufacturing systems. The control 

limits of the proposed PLSOM chart are established by 

estimating the empirical level of significance on the percentile 

using a bootstrap method.  Experimental results with simulated 

data and actual process data from a thin-film transistor-liquid 

crystal display process demonstrated the effectiveness and 

usefulness of the proposed chart. 

 

Keywords—Control chart, parameter-less self-organizing map, 

self-organizing map, time-varying property 
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Programmed Cell Death in Datura and Defensive
Plant Response toward Tomato Mosaic Virus

Asma Alhuqail, Nagwa Aref

   Abstract—Programmed cell death resembles a real nature active
defense  in  Datura  metel  against  TMV after  three  days  of  virus
infection.  Physiological  plant  response  was  assessed  for
asymptomatic  healthy and symptomatic  infected detached leaves.
The results indicated H2O2 and Chlorophyll-a as the most potential
parameters.  Chlorophyll-a  was  considered  the  only  significant
predictor variant for the H2O2 dependent variant with a P value of
0.001  and  R-square  of  0.900.  The  plant  immune  response  was
measured within three days of virus infection using the cutoff value
of H2O2 (61.095 lmol/100 mg) and (63.201 units) for the tail moment
in the Comet Assay. Their percentage changes were 255.12% and
522.40% respectively which reflects the stress of virus infection in
the plant. Moreover, H2O2 showed 100% specificity and sensitivity
in  the  symptomatic  infected  group  using  the  receiver-operating
characteristic  (ROC).  All  tested  parameters  in  the  symptomatic
infected group had significant correlations with twenty-five positive
and thirty-one negative correlations where the P value was <0.05
and  0.01.  Chlorophyll-a  parameter  had  a  crucial  role  of  highly
significant  correlation  between  total  protein  and  salicylic  acid.
Contrarily, this correlation with tail moment unit was (r = _0.930, P
<0.01)  where the P value was < 0.01.  The strongest  significant
negative correlation was between Chlorophyll-a and H2O2 at P <
0.01, while moderate negative significant correlation was seen for
Chlorophyll-b where the P value < 0.05. The present study discloses
the secret of the three days of rapid transient production of activated
oxygen  species  (AOS)  that  was  enough  for  having  potential
quantitative physiological parameters for defensive plant response
toward the virus.

  Keywords—programmed  cell  death,  plant–adaptive  immune
response, hydrogen peroxide (H2O2), physiological parameters
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Public Universities in Africa: Disjuncture and
Fracture in Mission

Ogutu Miruka

   Abstract—The paper addresses the following question: What
ought to be the mission of a public university in Africa today? The
keyword here is CRISIS. The crisis in public universities whereby
there is disjuncture in vision (between the managers of universities
and  the  statespersons  as  well  as  industry)  and  fractures  (or
discontinuities) in thinking in both student and lecturer as well as
manager  due  to  uncertainties  borne  out  of  being  owned  by
government. There is also the issue of different expectations among
different stakeholders of the public universities leading to tension
and friction in the wheels of the higher education institutions. These
developments demand that we re-assess cross-institutional missions
for fitness of purpose. This lecture presents my humble contribution
to the task.  On the face of  it,  one would assume that the more
African countries advance economically,  the easier it  becomes to
establish and efficiently run public universities the way it would be
with say hospitals or roads and so on. But this is not so for a number
of  reasons.  For  one,  universities  have  historically  evolved  lock-i-
-step with civilization. What I mean by this is that human societies
are synonymous with knowledge. Societies produce knowledge that
in turn spurs more learning to advance even greater knowledge.
Traditionally, universities have been at the centre of this knowledge
creation.  Indeed,  with  the  exception  of  some  very  old  religious
orders, the university is one of the oldest bureaucratic organizations
known  to  man.  So  while  economic  development  might  allow  a
country to build and sustain a growing number of universities, it is
equally  true  that  a  well-functioning  university  could  also  be  an
instrument  of  economic  growth  as  well  as  a  source  of  good
governance  ideas  and  practices.  The  present  crisis  in  public
universities presents us with a classical wicked problem. The famed
Canadian educator, Laurence Johnston Peters famous quip that some
problems are so complex that you have to be highly intelligent and
well informed just to be undecided about them would be indicative of
the present crisis. The same gentleman also lent Management the
Peter principle: Anything that works will be used in progressively
more challenging applications until it fails. We need to avoid the
temptation to use what has worked before when it becomes clear
that present challenges may have exceeded its effective scope.

  Keywords—Africa,  higher  education  policy  and  management,
crisis, engaged scholarship
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Recaptualization, Conceptual Foundations and

Objectives of Internationalization of Higher

Education

Ali Khorsandi Taskoh

   Abstract—Internationalization of higher education has been the

most important agent of change across the wide variety of countries

and settings over the last three decades. There is not an academic

evidence  that  internationalization  has  been  a  core  element  of

universities’ strategic plans in Iran, as it has never been a significant

trend in the area of higher education research and studies. In the

absence of  either  a  strategic  trend or  a  collection of  significant

research resources in Farsi, this paper first re-conceptualizes the

idea  of  internationalization  and  addresses  its  relationship  with

globalization. The paper, then, addresses the key question of what

goals  and  rationales  impact  policy  makers  and  universities

presidents  to  engage in  internationalization  activities.  This  study

used a qualitative methodology with a descriptive-analytical method

and  critical-documentary  analysis.  This  study  showed  that

internationalization is conceptually changing and evolving as there

may be a significant gap between its perceptions in theory and its

experiences in practice. The paper also showed that the decision to

acknowledge internationalization as a priority is based on different

objectives ranging from instrumental-functional (such as branding

and revenue generating)  to idealistic  (such as peacebuilding and

global citizen development) components.

  Keywords—Higher  Education,  Internationalization,  Policy

Analysis,  Globalization.
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Recycling of Poultry Waste as an Economic and
Effective Aqua-Feed

Saroj Kumar Pyne, Pratyush Bhaskar, Arun Kumar Ray

   Abstract—India is gifted with immense livestock wealth and it is
growing at  the rate of  > 6% per annum. The input  of  livestock
production including poultry and fish is increasing significantly in
Gross Domestic Product (GDP) of the country which accounts for >
40% of the total agricultural sector and > 12% of GDP. Thus, a huge
amount of poultry wastes such as litter, viscera, skin, feathers and
dead  parts  could  appear  as  major  environmental  pollutants.
However, no such cost-effective technologies are yet to be identified
to recycle the waste as useful  products which could show direct
impact on the economy and environmental pollution of the country.
Simultaneously,  the provisions of  fishmeal are not satisfactory to
sustain  the current  growth rate  of  aquaculture industry.  Various
studies  have  reported  possibilities  of  alternative  low  cost  and
available  sources  to  replace  fishmeal  without  affecting  fish
performance.  This  experiment  was aimed to  assess  the  effect  of
different poultry wastes as an alternative dietary protein source, on
the carcass characteristics of Clarias batrachus after 60 days feeding
period. Feed ingredients were processed through cleaning, salting,
fumigation and sun drying respectively, before stored in refrigerator.
Feeding trials were performed in 42-L circular fibre tanks with water
recirculation system. Triplicate groups of fingerlings each were fed
four  iso-nitrogenous  compound diets,  at  5% of  wet  body  weight
basis.  25 fingerlings were randomly sampled for each treatment.
Control diet was based on fishmeal as major protein source, while
the other three experimental diets were prepared with poultry skin,
poultry intestine and poultry viscera respectively, as major protein
sources,  though  other  ingredients  remained  same  for  all  the
compound diets. Feed readjusted biweekly. Biweekly changes were
recorded. As a result, poultry viscera were appeared as one of the
most  effective  feed  ingredient  containing  60.67%  protein  and
12.25% lipid.  Feed  production  charge  was  decreased  >20% and
>14% extra weight gain should be attained in fish body, by using
poultry viscera meal replacing fishmeal, at 100% replacement level
in compound diet. It is hoped that the ending results will reveal more
clues  that  will  justify  poultry  viscera  as  a  potential  recycle-able
waste material in aquaculture industry.

  Keywords—fishmeal,  poultry  waste,  proximate  composition,
protein
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Abstract—Continuous environmental determinism and climatic 

change in the entire globe due to increasing land surface temperature 

(LST) has become a vital phenomenon nowadays. LST is 

accelerating because of increasing greenhouse gases in the 

environment which results of melting down ice caps, ice sheets and 

glaciers. It has not only worse effects on vegetation and water bodies 

of the region but has also severe impacts on monsoon areas in the 

form of capricious rainfall and monsoon failure extensive 

precipitation. Environment can be monitored with the help of various 

geographic information systems (GIS) based algorithms i.e. SC 

(Single), DA (Dual Angle), Mao, Sobrino and SW (Split Window). 

Estimation of LST is very much possible from digital image 

processing of satellite imagery. This paper will encompass extraction 

of LST of Abbottabad using SW technique of GIS and Remote 

Sensing over last ten years by means of Landsat 7 ETM+ 

(Environmental Thematic Mapper) and Landsat 8 vide their Thermal 

Infrared (TIR Sensor) and Optical Land Imager (OLI sensor less 

Landsat 7 ETM+) having 100 m TIR resolution and 30 m Spectral 

Resolutions. These sensors have two TIR bands each; their emissivity 

and spectral radiance will be used as input statistics in SW algorithm 

for LST extraction. Emissivity will be derived by Normalized 

Difference Vegetation Index (NDVI) threshold methods using 2-5 

bands of OLI with the help of e-cognition software and spectral 

radiance will be extracted TIR Bands (Band 10-11 and Band 6 of 

Landsat 7 ETM+). Accuracy of results will be evaluated by weather 

data as well. The successive research will have a significant role for 

all tires of governing bodies related to climate change departments. 

 

Keywords—Environment, Landsat8, SW Algorithm TIR 
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Rheological Evaluation of Wall Materials and β-
Carotene Loaded Microencapsules

Gargi Ghoshal, Ashay Jain, Deepika Thakur, U. S. Shivhare, O. P. Katare

   Abstract—The main objectives of this work were the rheological
characterization of dispersions, emulsions at different pH used in the
microcapsules preparation and the microcapsules obtain from gum
arabic (A), guar gum (G), casein (C) and whey protein isolate (W) to
keep  β-carotene  protected  from  degradation  using  the  complex
coacervation microencapsulation technique (CCM). The evaluation of
rheological properties of dispersions, emulsions of different pH and
so  obtained  microencapsules  manifest  the  changes  occur  in  the
molecular  structure  of  wall  materials  during  the  encapsulation
process of β-carotene. These dispersions, emulsions of different pH
and  formulated  microencapsules  were  subjected  to  go  through
various conducted experiments (flow curve test, amplitude sweep,
and  frequency  sweep  test)  using  controlled  stress  dynamic
rheometer. Flow properties were evaluated as a function of apparent
viscosity under steady shear rate ranging from 0.1 to 100 s-1. The
frequency  sweep test  was  conducted to  determine the  extent  of
viscosity  and elasticity  present  in the samples at  constant  strain
under changing angular frequency range from 0.1 to 100 rad/s at
25ºC. The dispersions and emulsion exhibited a shear thinning non-
Newtonian  behavior  whereas  microencapsules  are  considered  as
shear-thickening respectively. The apparent viscosity for dispersion,
emulsions  were  decreased  at  low  shear  rates  20  s-1  and  for
microencapsules, it decreases up to ~50 s-1 besides these value, it
has shown constant pattern. Oscillatory shear experiments showed a
predominant viscous liquid behavior up to crossover frequencies of
dispersions of C, W, A at 49.47 rad/s, 57.60 rad/s and 21.45 rad/s
emulsion  sample  of  AW at  pH  5.0  it  was  17.85  rad/s  and  GW
microencapsules 61.40 rad/s respectively whereas no such crossover
was found in G dispersion, emulsion with C and microencapsules still
it  showed  more  viscous  behavior.  Storage  and  loss  modulus
decreases  with  time also  a  shift  of  the  crossover  towards  lower
frequencies for A, W and C was observed respectively.  However,
their microencapsules showed more viscous behavior as compared to
samples prior to blending.

  Keywords—viscosity,  gums,  proteins,  frequency  sweep  test,
apparent viscosity
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River Profile: A Balutakay River Profiling
Melanie Pecision

   Abstract—Rivers  are  paramount  importance to  life  whether
considered in terms of human health, ecosystem health or spiritual.
River degradation is particularly dramatic in some urban and rural
areas. It has been the focus of human activity throughout ancient
and modern times. And so necessary is the protection against floods
and  river  disasters,  that  pursuit  for  knowledge  of  the  systems
overtime.  A lot  of  rivers  in  Davao del  Sur were definitely  in  its
critical condition. As per observation one of these rivers which are
suffering from a poor situation is Balutakay river water course. As an
area increases in its size and density the magnitude effects on river
ecosystem also increases. Development of these areas tends to alter
the  geometry  and  bank  erosion,  water  quality  and  geodiversity
aspects of the watercourse. Profiling of this river was done through a
process of  rapid assessment and laboratory tests on its physical,
morphological and microbiological aspects. Appraisal of geoindicator
conditions  were  allocated  in  points  system with  1  =  poor,  2  =
moderate, and 3 = good. Results were being recorded after the mean
of every assessment done by the researcher based on the qualitative
description of the condition of the variables. Laboratory test results
were assessed based on the normal values given. The study shows
that Balutakay river is still on its good standing, moderate to poor
depending on the area where the sample has been taken, in terms of
its physical attributes in geometry and bank erosion the mean score
is 2.44 which means that it is in between moderate to good score,
riverbanks  must  be  planted  with  more  trees  and  should  not  be
denuded so that it can add up to the sustainability of the river. In
terms of water quality, the score is in its moderate state with a mean
score is 2.0 which means that it is now alarming so the government
must take its part in making a thorough survey of the area. With the
geodiversity result it shows that it is in its moderate score that is
may be due to human activities. With microbiogical result, it shows
that water contains high E-coli contaminants which are alarming to
the  residents  of  this  Barangay.  Geomorphic  and  Microbiological
aspects  has  been  degraded  and  contaminated  over  time.  All
properties of Balutakay river must be taken care of. Water is life;
river is one of the sources of water to sustain living organisms. If we
cannot take good care of this it may run dry and may be a cause of a
devastating life. Everything is a cycle so we must do our part to
maintain  and  balance  this  cycle.  Future  generation  needs  a
responsible  older  generation.  Let  us  be responsible,  be the next
generations inspiration.

  Keywords—conservation,  healthy  ecosystem,  preservation,
responsibility
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Rural Livelihood under a Changing Climate

Pattern in the Zio District of Togo, West Africa

Martial Amou

   Abstract—This study was carried out to assess the situation of

households’ livelihood under a changing climate pattern in the Zio

district of Togo, West Africa. The study examined three important

aspects: (i) assessment of households’ livelihood situation under a

changing climate pattern, (ii) farmers’ perception and understanding

of local climate change, (iii) determinants of adaptation strategies

undertaken  in  cropping  pattern  to  climate  change.  To  this  end,

secondary  sources  of  data,  and  survey  data  collected  from 235

farmers  in  four  villages  in  the  study  area  were  used.  Adapted

conceptual  framework from Sustainable  Livelihood Framework of

DFID, two steps Binary Logistic Regression Model and descriptive

statistics  were  used in  this  study as  methodological  approaches.

Based on Sustainable  Livelihood Approach (SLA),  various  factors

revolving  around  the  livelihoods  of  the  rural  community  were

grouped into social, natural, physical, human, and financial capital.

Thus,  the  study  came  up  that  households’  livelihood  situation

represented by the overall livelihood index in the study area (34%) is

below the standard average households’  livelihood security  index

(50%). The natural capital was found as the poorest asset (13%) and

this will severely affect the sustainability of livelihood in the long

run.  The  result  from  descriptive  statistics  and  the  first  step

regression (selection model) indicated that most of the farmers in

the study area have clear understanding of  climate change even

though they do not have any idea about greenhouse gases as the

main  cause  behind  the  issue.  From  the  second  step  regression

(output  model)  result,  education,  farming  experience,  access  to

credit, access to extension services, cropland size, membership of a

social group, distance to the nearest input market, were found to be

the significant determinants of adaptation measures undertaken in

cropping pattern by farmers in the study area. Based on the result of

this study, recommendations are made to farmers, policy makers,

institutions, and development service providers in order to better

target interventions which build, promote or facilitate the adoption

of adaptation measures with potential to build resilience to climate

change and then improve rural livelihood.

  Keywords—climate change, rural livelihood, cropping pattern,

adaptation, Zio District
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Abstract—Social Work has encountered over time with 

multivariate requests in the field of its action, provisioning 

frameworks of knowledge and praxis. Over the years, we have 

observed a transformation of society and, consequently, of the public 

who deals with the social work practitioners. Both, training and 

profession have needed to adapt and readapt the ways of doing, 

bailing up theories to action, while action unfolds emancipation of 

new theories. The theoretical questioning of this subject lies on 

classical authors from social sciences, and contemporary authors of 

Social Work. In fact, both enhance, in the design of social work, an 

integration and social cohesion function, creating a culture of action 

and theory, attributing to its method a relevant function, which shall 

be a promoter of social changes in various dimensions of both 

individual and collective life, as well as scientific knowledge. On the 

other hand, it is assumed that Social Work, through its 

professionalism and through the academy, is now closer to 

distinguish itself from other Social Sciences as an autonomous 

scientific field, being, however, in the center of power struggles. This 

paper seeks to fill the gap in social work literature about the study of 

the scientific field of this area of knowledge. 

 

Keywords—Field Theory, knowledge, science, social work. 

I. INTRODUCTION 

HIS paper intends to be the beginning of the framework 

construction to shape the science of Social Work. The aim 

is to demonstrate which terms we need when we want to talk 

about Social Work Science and why this dimension is so 

important for the field of a scientific discipline. We begin with 

a revue of social transformation to understanding why social 

work is a so important field, but also to understand in its 

definition its scientific research identity. We rescue from 

“structural social work theory” the idea of a constant 

transformation in social work. The perspective of some 

authors about Social Work and the contemporaneity where 

research appears as a “traditional thing” give a historical 

power to begin a legitimacy of social work as a dominant 

scientific discipline in the scientific field. In a second part we 

approach the field theory of Pierre Bourdieu to understand 

why social work does not have power as scientific discipline 

in the scientific field, however without losing its place in this 

board game forces. Then, we take a look on the discussion 

about the epistemology of Social Work, reminding classical 

authors from philosophy of sciences and contemporary authors 

who shaped epistemological debates in Social Work. In the 

fourth part we question, by a research that we are working in, 
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what scientific elements are important in order to social work 

be growing and legitimated by the scientific social world. In 

the end, we conclude with a Portuguese perspective (our 

perspective) about science in/for/of social work. 

II. TRAVELING IN A NEW ERA  

We are traveling through profound social changes with the 

developing of technology and social networks, which allow 

the possibility to have cultural experiences via the virtual 

world. Today we can watch a Rolling Stones concert direct 

live in Cuba from our living room or read the latest news from 

the New York Times without leaving home. Without realizing 

it, this virtual experience created in us new emotional and 

cultural dispositions, which produced new emotional needs in 

individuals, namely in a sensitive point of view. The “new” 

place of this sensitive dimension in social perspective has 

accompanied the beginnings of Social Work, both the pole of 

praxis, as well as the scientific one.  

Social Work, as a profession and as a science, has 

progressively been the object of attention by the actors of the 

national and international social work field. Methods such as 

action-research or Evidence Based Practice (EBP) have 

advocated an approach where theory and practice maintain a 

unison relationship, so hold [16], [12], [9]. Additionally, [15] 

addresses the need of an alternative vision of society (more 

and more transformed and structured) from social work, which 

is in better agreement with the social, emotional, cultural, 

physical and spiritual well-being of all people (and not just a 

minority). In recent decades, there have been major events, 

such as the transformation of capitalism. We were all 

witnesses of the nation-states power decline to intervene in 

their own economies, or the rise of terrorism both in the 

growing Eastern societies and Western societies as well. 

Inequalities have not stopped growing between individuals 

and countries. All of us saw the Berlin Wall fall and the 

dismantling of socialist regimes, national trade union 

movements, the virtual collapse of left policies in developed 

nations and the continued oppression on the basis of class 

distinction, gender, culture, sexuality, age, ethnicity, 

geographical origin, etc. Social institutions function in a 

certain way that discriminate people. When [15] uses the term 

"structural", it is prescriptive of social work practice and 

indicates that the focus for change is predominantly in the 

structures of society and not just the person. If we rescue the 

new definition of social work adopted in Melbourne in 2014, it 

recognizes that one’s professional practice is defined as a 

social intervention, but also as a source of theoretical 

construction by scientific research. Besides these perspectives, 

Science of Social Work: Recognizing Its Existence as 

a Scientific Discipline by a Method Triangulation 
S. Mendes 

T
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some years before, [14] found that research in social work is 

not a contemporary framework at all. The investigative 

tradition goes back, according to the author, to the late 

nineteenth century, when the profession was looking for an 

organization.  

III. SOCIAL WORK, A SCIENTIFIC FIELD 

To realize the scientific field of social work, and therefore 

our research field, we appeal Pierre Bourdieu’s proposal, 

specifically the theory of scientific field [3]. This theory 

presents us the scientific field as a system of objective 

relationships between acquired positions within the inner 

struggles to the field, and the place of a competitive struggle. 

The main goal of any scientific field is to obtain the monopoly 

of scientific authority, also defined as technical capacity and 

as social power. In his theory, Bourdieu shows us how each 

specific field is distinguished from others by the volume, 

structure, and trajectory of the capital. In this case, this capital 

is the monopoly of scientific ability, as the legitimate science 

talking and acting ability, which is socially recognized to a 

certain agent. To analyze the scientific field of social work it 

requires an analysis of these three dimensions. 

The scientific field of social work is a structured space of 

positions and positions taken by individuals, but also by 

institutions, which are, in present, fighting for the monopoly 

of scientific authority at the same time that it tries to become 

autonomous. Accordingly to [3], participants engage struggles 

for the value of their work which is determined by the 

predominant principle of scientific perception. In addition, a 

struggle field is also a battlefield, where players are fighting 

for a change in the relative weight of the different types of 

"scientific capital".  

The operation of the field produces and assumes some 

specific form of scientific interest and scientific authority. The 

fact that all practices are geared toward the acquisition of 

scientific authority (prestige, recognition, celebrity, etc.), lead 

the interest for a scientific activity always in double ways, as 

well as the strategies that tend to ensure the satisfaction of this 

interest. It is the scientific field, as a place of political struggle 

for scientific domination, who assigns to each researcher, 

depending on the position one occupies, its political and 

scientific problems that by reference to the system of political 

and scientific positions constituents of the scientific field are 

at the same time political strategies. Indeed, this is one of the 

powers that each science brings with itself. If we look at social 

work, it is not difficult to see that in the same way it is 

influenced by public policies, it also influences these same 

policies.  

When Bourdieu addresses the scientific authority, he 

addresses a clear form of social capital that ensures power 

over the basic mechanisms of the field and that can be 

converted into other forms of capital. Within the scientific 

field, this strongly autonomous field, a particular producer 

cannot expect the recognition of the value of one’s products 

(reputation, prestige, authority and competence) unless by 

other producers who, paradoxically, are also one’s competitors 

and less likely to give value to such producer. This fact will 

lead us to think that social work should have within its field, 

cohesion and authority in its accreditation as a scientific field 

concern, since as Bourdieu states "... one that appeals to an 

authority outside the field can only attract discredit " [3]. 

The struggle in which each agent must commit to impose 

the value of one’s products and one’s own legitimate 

production of authority has always as the ultimate goal, the 

power to impose the definition of science, by the way, the 

most consistent to their specific interests, i.e. the one that best 

allows them to take quite rightly the dominant position. In 

order for social work to get its recognition with legitimacy in 

the scientific field, it needs, in addition, to impose standards, 

scientific methods and theories to ensure its accuracy. Thus, to 

seek scientific authority in its field, the research in Social 

Work needs to deal within itself and only then should seek to 

impose itself to the other sciences of the scientific field. 

Indeed, the claims of legitimacy have its legitimacy in the 

relative strength of the groups in which interests are 

expressed, to the extent that the definition of evaluation 

criteria and the principles of hierarchy are also a fighting 

space where no one judges without thereby satisfying one of 

their own interests, becoming therefore partial parts. 

IV. EPISTEMOLOGY OF SOCIAL WORK: A GREAT DEBATE 

On the other hand, epistemologically speaking, and taking 

into account the work of [1], it is subsumed that scientific 

objectivity is possible only when it breaks with the immediate 

object and when it contradicts the thoughts that germinate 

from the practice. This is why scientific objectivity in social 

work emerges from reflective practice and rational social 

reality, when the real is questioned beyond what it is believed 

to be seen. Therefore, more than a recreation of a social 

control process, the methodological process, which is at the 

heart of the questioning process in social work, searches to 

look with scientific objectivity to its real problem, the person 

in its dimension of singular subject of rights and human 

dignity in its environment. 

Social work epistemological questions or even ethical and 

professional ones were discussed throughout the theoretical 

production developed between the 40’s and 60’s, whose 

influence was proved to be pivotal in the dominant role that 

social work acquired in the mid-twentieth century, in the 

management of social problems. Engaged in and not 

undervaluing social work in the face of other professions, the 

intellectual and practical work of those social workers was 

focused in the fruitful relationship between knowledge about 

society, developed in the social sciences, and empirical 

knowledge, acquired through experimentation and 

observation, and putting into practice in the field of 

professional practice of social workers which is historically 

settled. [14]  

More recently, [7], [8], [4], [5] enhance the design of social 

work as having an integration and social cohesion function, as 

creating a culture of action and theory, as attributing to its 

method a relevant function which promotes social change in 

several dimensions of individual and collective life, as well as 

the production of scientific knowledge. Indeed, Brekke defines 
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science in Social Work as “a combination of theory and 

empirical method rooted in ontological and epistemological 

context, applied to a defined set of phenomena” [5], while [7] 

demonstrates the existence of an epistemological social work 

way, based on the relationship of theory and practice, where 

the discipline uses the theoretical frameworks of social 

sciences and humanities, guided by four groups of values: 

humanistic, democratic, political and economic, and 

educational.  

Moreover, [13] claims, in this dialogue that to understand 

the practice of social work, as it unfolds in open systems, it 

takes a certain epistemological break with positivism. They 

agree with [4], [21] about the proposals of critical realism as a 

solution to the crisis of knowledge in social work. In their 

perspective, the critical realist philosophy of science allows 

properly to think the practice of Social Work, as it provides a 

consistent reflection on the place of values in knowledge 

production, allowing to re-think the positivists and 

conventional assumptions about the relationship between fact 

and value [13]. In addition, [20] stated in an article published 

in response to Brekke, that the meeting of social work as a 

science currently seems to be much less utopian or far-

reaching. Even if ambiguous, it is in fact what Sommerfeld 

shows us, when he questions the American social work (with a 

high scientific productivity in the field and a long university 

tradition) “What did you do for a 100 years at university if it 

was not scientific work? And how can it be that there are high-

level social work research articles if there is no science of 

social work?” [21]. In this article he demonstrates the 

perspective of German-speaking countries, where scientific 

social work is now an assumed identity almost unquestioned. 

V. WHAT IS THE SCIENTIFIC DIMENSION OF SOCIAL WORK IN 

CONTEMPORANEITY? 

We consider that the attention given to social work shifts 

from a traditional professional activity to an activity that 

contemplates, simultaneously, an investigative exercise, 

giving birth to the marriage of action and theory. In Europe, as 

we have seen in society the end of the '60s, more precisely at 

the time of intense social movement from May ’68, there are 

some questions that, again, rise in social work, namely its 

professionalization, the legitimacy of its activity, and its 

ability to produce knowledge. Recalling [17], it was the 

alternative and experimental approaches that took social work, 

not only as a hostage, but also as an empirical field which led 

to a cultural crisis contributing to its illegitimacy in the 

scientific sphere. For this author, the scientific field of social 

work was taken over by other scientific disciplines (as 

dominant in the scientific field), such as sociology, political 

science, social economy, social psychology, among others. 

Therefore, with Bourdieu we can understand that in order to 

resurge social work as a dominant scientific discipline in 

scientific field, we need to recognize its legitimacy within its 

own scientific subfield, and to do that, we have to discuss its 

scientific dimension. 

To answer the question about what is the scientific 

dimension of Social Work in Contemporaneity, we need to 

consider to systematize the scientific field of social work 

through the predominance of a qualitative paradigm and to 

analyze the significance of research in this area of knowledge 

as a producer of theory in social work from the complex 

analysis of the relationship between theory and practice, 

through a technical and methodological triangulation. In our 

perspective, these wide-ranging perceptions need to be 

developed through the interpretation of contemporary social 

work on the foundations of social science paying attention to 

its historical background. We also need to analyze the 

production of knowledge in Social Work having as a starting 

point, the scientific research conducted in this area. We 

pretend to identify both guiding epistemological dimensions of 

research in Social Work and theoretical frameworks already 

produced, as well as characterize the behavior, attitudes and 

expectations of researchers in Social Work towards the 

relationship between social work and science. 

Authors like Brekke, Shaw, Sommerfeld, Floersch & 

Longhoffer have demonstrated the absence of a detailed study 

of the scientific dimension of social work, therefore, that is 

why we are doing a research to answer to this gap.  

VI. A TROJAN HORSE TO ANSWER TO AN ACHILLES’ HEEL 

This paper follows the academic and scientific debate on the 

relevance and existence of social work to be distinguished as a 

scientific discipline, with a trajectory, a method and a set of 

theories through which it can legitimate its autonomy as a 

scientific discipline. Although [4] argues that the scientific 

methodologies and relevant scientific knowledge for social 

work have expanded over the last 30 years, demonstrating an 

advanced American standpoint regarding the perspective of 

science in Social Work, the Portuguese thought on this issue is 

something still new and consequently worthy of careful 

questioning.  

In the social sciences subfield, social work faces 

contradictory arguments to be claim as a dominant scientific 

discipline. A dimension to remember is that all social sciences 

have a very fluid border with other social sciences. With 

regard to social work, the fact that it uses theories from other 

disciplines, both in practice, as in scientific production to 

understand the social world in which individuals are placed, it 

has often been revealed as its Achilles’ heel. Throughout the 

research that we have been developing, we have noticed that 

this vulnerability becomes at the same time a Trojan horse that 

allows to social work play in the scientific field, recognizing 

its existence as a scientific discipline.  

We recap Brekke when the author is careful about the fact 

that social work should have regard to the piggyback 

approach. Effectively, identity is likely to be committed to 

adopt the scientific perspectives of other disciplines, 

especially with the use of theories from other scientific 

disciplines of social sciences. Therefore, the use of these 

theories should be used only by taking into account the 

multidisciplinary nature that the social study must have when 

it comes to understanding the individual in their relationship 

with the environment. Indeed, the individual can only be 

understood as a whole if one is disassembled in different parts 
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under the understanding of different social sciences. However, 

it is through social work that we can understand the individual 

as a whole, through the values and ethical issues and focusing 

on one’s change and social transformation, without forgetting 

the constant reflection and adjustment of the practice of social 

work. Social work’s theory helps social workers to give sense 

to the complex and difficult human situation. They generate 

different understandings of human behavior and social 

situations without losing the focus in social transformation. 

We believe as Howe [6], that theory comes from the social 

work context, and from the social psychology and sociology 

but, for us, also from political sciences. Understanding the 

Howe perspective with our complementary view, social work 

produces scientific knowledge by reading reality and human 

behavior to social change, through structural and explanation 

perspectives (psychology and sociology married with political 

sciences). The first social work aim is to understand “how is 

it?”, “why is it like that?” and “how to transform that?” We 

have to remind the reader that this discipline works with 

people, with the human side, with the collective and the 

individual dimension. Other professionals have one (or more) 

lif(v)e(s) in their hands like a surgeon performing a risky 

surgery. We, the social workers, have to know the body like a 

fragmented puzzle which can only work if every part of it is 

okay. When we have to deal with something like that we have 

to know human nature, the knowledge response and 

development process, and we have to be concerned with 

political context, and the economic and material environment 

where people live. Those are the objectives of the three 

sciences which we have mentioned before, but in social work 

they only can work in a marriage if they have an anti-

oppressive and an anti-discriminatory perspective which we 

rescue from social work values. We can only understand 

someone if we see not only the human nature, but also the 

emotional condition and the capacity to a rational action to 

empowerment, understanding in that process past experiences. 

If we can talk now about a science of social work, we should 

talk about an emotional human science in the social sciences 

field devoted not only to praxis but also with ability to 

produce knowledge to the social work field and to other 

disciplines as well. Every single professional should be ready 

to think about “why my client is like this?”, “why do I have to 

understand without being a social controller?” no matter if one 

is in natural sciences or in social sciences.  

VII. CONCLUSION 

To heed the prospect of [4], [5], [17]-[19], [21], we 

understand that the legitimacy of social work in the scientific 

field is, as in the past, an international issue. With [11] we can 

identify historical marks as moments of international scientific 

debate on social service dating back to the late twenties - 

1928. These events have an important place when we reflect 

on the scientificity of the social work profession, since as [20] 

says, science is not discovered, but in our perspective which is 

consistent with the philosophy of science, it too can be found 

in its own history. We recall the three waves in the scientific 

accuracy of social work that have been thought out and 

discussed in different international conferences. The first 

happened in 1928, after the World War II, and the third in the 

80’s and 90’s. In this sequence, we believe that after achieving 

the technological advances of the last century where 

intellectual capital predominated over the emotional one, the 

21st century gives new place to individual singularities. Here, 

the person is understood under ethical and humanitarian 

values given an environment in which virtual social networks 

take up as much or more space than real social network. In this 

context of change, social work has also at its heart, new 

concerns, new understandings and new practices which brings 

new crises. Lining identity crisis, ideologies crises, crises in 

conservative and avant-garde profession perspectives, the 

arena for the discussion of the legitimacy of social work as a 

knowledge scientifically recognized is open again - the 21st 

century as the fourth wave. In fact, there is an urgent need to 

discuss the issues of consolidation and legitimation of social 

work’s science. Through [2] we can understand legitimation as 

an important process that objectifies a significance of a second 

order. It produces new meanings already connected to 

unrelated institutional processes. The essential function is to 

turn accessible, in an objective form and plausible mode, the 

objectivities from the first order which were already 

institutionalized.  

To heed the perspective of [3]-[5], we understand that the 

challenge for him was to reflect and discuss the science 

emergence as a cannonball that ignites a new struggle of 

subfields (understood as the struggle between the scientific 

disciplines by achieving greater scientific power). Perhaps 

these struggles are seen as an obstacle to the emancipation of 

social work, but are however those that prove social work 

existence as a scientific discipline. Discuss its rigor, discuss 

different schools of social work, conservative views and 

avant-garde visions, among others, is no more than to do and 

to feed science in social work’s science. 

Believing in it as a scientific discipline, we conclude this 

paper with the questions that started our next research: How is 

configured social work science as a profession? What is social 

work’s study? How, for what, and, for who? Who are the 

researchers? How does social work have legitimacy in the 

scientific field? For this last question we would refer to [10] 

“Science is dangerous; we have to keep it most carefully 

chained and muzzled.” 

REFERENCES  

[1] G. Bachelard, A Epistemologia. Lisboa Ed. 70, 1971. 

[2] P. Berger, T. Luckmann, The Social Construction of Reality. New York: 
Random House, 1966.  

[3] Bourdieu Pierre. Le champ scientifique. In: Actes de la recherche en 

sciences sociales. Vol. 2, n 2-3, juin 1976. La production de l’idéologie 
dominante. pp. 88-104. 

[4] J. Brekke, “Shaping a Science of Social Work.”, Research on Social 

Work Practice, Vol. 22, No. 5, pp. 455-464, 2012. 
[5] J. Brekke, “The Role Quantitative Research Plays in Shaping the 

Science of Science of Social Work” in The Society for Social Work and 
Research, 2014. 

[6] M. Davies, Modern Social Work Theory. London: Palgrave Macmillan 

Ed. 4th, 2014 

[7] J. M. Ferreira, “Contributos para o debate da epistemologia em Serviço 
Social”, Trabajo Social Global, Vol. 2, No. 3, pp. 63-77, 2011. 

Tokyo Japan Sep 05-06,  2016, 18 (9) Part I

203



 

 

[8] J. M. Ferreira, “Serviço Social: profissão e ciência Contributos para o 

debate científico nas ciências sociais”, Cuadernos de Trabajo Social Vol. 

21, No. 2, pp. 329-341, 2014. 
[9] C. K. Fraga, “A atitude investigativa no trabalho do assistente social”, 

Serviço Social & Sociedade, No. 101, pp. 40-64. 

[10] A. Huxley, Brave New World. London: Vintage, 1932. 
[11] J. Kuilema, “Lessons from the first international conference on social 

work”, International Social Work, pp. 1-13, 2014. 

[12] R. Lara, “Pesquisa e Serviço Social: da concepção burguesa de ciências 
sociais à perspetiva ontológica”, Rev. Katálysis Vol. 10, pp. 73-82, 

2007. 

[13] J. Longhoffer, J. Floersch, “The coming crisis in Social Work: Some 
thoughts on social work and science”, Research on Social Work 

Practice, Vol. 22, No. 5, pp. 499-519, 2012. 

[14] H. Mouro, “A Investigação no Serviço Social: Os Anátemas de uma 
Velha Questão”, Interacções, Vol. 7, pp. 100-109, 2004. 

[15] B. Mullaly, The new structural social work. Canada, Oxford University 

Press, 2007. 
[16] N. Parton, “Some thoughts on the relationship between theory and 

practice in and for social work”, British Journal of Social Work, Vol. 30, 

No. 4, pp. 449-463, 2000. 
[17] S. Rullac, “De la scientificité du travail social. Quelles recherches pour 

quells savoir?”, Pensée plurielle, Vol. 1, No. 26, pp. 111-128, 2011. 

[18] S. Rullac, La science du travail social. Hypothèses et perspectives. Issy-
les Moulineaux: ESF éditeur, 2012. 

[19] S. Rullac, La scientifisation du travail social, Rennes: Presses de 

L’EHESP, 2014. 
[20] I. Shaw, “A science of social work? Response to John Brekke.”, 

Research on Social Work Practice, Vol. 24, No. 5, pp. 524-526, 2014. 

[21] P. Sommerfeld, “Social work as an action science: A perspective from 
Europe.”, Research on Social Work Practice, Vol. 24, No. 5, pp. 586-

600, 2014. 

 

Tokyo Japan Sep 05-06,  2016, 18 (9) Part I

204





�

�

�

�
�

������	�������� �����	�
�	� �� 	�
���
�� ����� ��� �
�����
���	�

� ����
�	�� �
������
�� ��
������� �
����� 
� ����
�� �����		�	�

��
������	� ��� ������� ������� �
����� ��
	�����
�� ������
�

����������
� �����	� ����� ��������
� �������� ���� �	�� ���

	���������		������������ �
����� ��� ���
� �������
� ��� ��	��� ������

��	���� ����	�
���
��
���		�����
��!�����
������
���
��������
��

�
� ��	�����
� ������� ����
� ��� ������ �
����� ��	�����	� �		����
��

	����� �������� ���������	� ���� �� ����
�����
� ��	� �
�
�� �
�� ��

����������������������

�


�������� 	����� ����
�� "� ����
�����
� #� ����������� �����

�����#��������
�������	�����	���

��� �$�%&'(���&$�

���� ����
�������� ��������� )$)%*��� ��	� ��	�
��� �
��

����+��� ��� ���� ��	������ ����������� ,)%-�*� ��� ����

(
���	��� ��� ,����
�� 
� ������ ��� ��
����� �!�����
����


��	�����
�
���
����������
�������������������
������
�

�
����� ��#��
�����
� 	�	���� ��� �� �����
� ���#+�
�� 	������

����
���

�� ��
��� ��� 	����� �������� ���������	.� �� ����������� �����

������
�� �� ����
�����
� 
���
��� �����	��
���	� �
�
�� ����

����
��� ���������������� ������������������ ���� ����
���	����

����	����������
��/����
�������������������+�
�0��
����	�����

������
���	�����
�����������
�����
�������������	������

�������������	����������
��/����
�����
��������������+�
�0���

-�������.� ������
�����������

���������������
������+�
��

������	���	�������������
	����
������	��������
	������
����

	�����
��������� 
������� �����
	����	����	���� ��	���������

��������	�����������������������
�	��

�

����')��%�1��&$�&2���)�1,��2&%-�)$)%*���

���������	
���������

���� ����� ��3��	���� ���� ���� �������
� ��� ���� ��������� 	�

�������� ��� ���� �		������ ��� ������ �
����� 	�����	4� 	����.�

������������
����	��

����� 	� 	������ 
� �� 	�������� 	������� ��
 �� �� 
����� � ���

���	� �����	� ���� ���
	�		�
� ��� ����� �
�� ����� ��� ����

�3����
�� ��� ���� ���������� ���� ��	�����
� ����������
�

����
���	�	�����������	���������������������������
���		�������

��
��
�������������������������������������56�7���&����������

��� 	������ ����� 	� ���
	������ ��� ���� ���� ����� ���  ���� �	�

�
5� %�� *�
����.� -�� )�� 8���.� ��� '�

��.� '�� '�	���!� ���� ���� ����

,)%-�*.� 2�����9� ��	� ���
��	� ��� ����
�����	�� *��� ��	� ���������	.� *1�

:6;<=.� >?>6@� ��
�������#�A	#$�
��.� 2��
���� /������
����B�
�#
�����
����0��

������������ ��� ?6� 7��� %�	����� ����� ��� ����� 	� �		������

����������������������������

��������	����������

���� 	����� ����� 	� ���� ��
������� �
����� 	������ ��� ����

	�	����� ��C	� 
	������� �
� ���� ����� �
�� �����	��� ��� 5@� 	�����

��
��	� ��
� D
� )
����� ��	���	� �2;?�);� ���� �� ������

��	���
�� 	������� ��� <@� �E�� ��	� ����� 	� ��� ����� ���� 	��������

	������� ��
 � ���� ���� ������� ���� 	����� ��
��	� ���� 	�����

���
���������
��+��������
�������?=7.����������������$�
����

�
�����������	 �.�������!����������	�������;:� D�/2���50��

�

�
2���54�	����������

��������������������	����������

D��� �� 	������� �������� ��� 5>66� ����	.� ���� 	������� ��
 �

�������	� ����� �������� ��
��� ��� ���� 	����� ����� /=?7�� ��!0�

�
�� �� 
������ ��� ���� ����
������� ��	� �
�
�� /=>7����!0�� ���

��
		�	� ��� ���� ����� �!���
���	� 
� 	���	� ���� ���� 	����� ������

����� �
�� �� 	����� ���� ���� ����
�����
� �
�
�� ���� ������ 
����

�
������������	����������
��������
 �����������������
�	��	�

������� �������� ���� �!���
���	� ������
�� ��� 	�
�����

��
���
	���
���	������������
���
	�/��F�:>7�0�������������

������ ��������� ��� ���� 	����� ����� 	� 	�����
�� ���� ����

�������
� ��� ���� ���������� ���� ���� ������ ����	� �������� �����

����� �!���
���	�� &�����	�� /<67��G���G�:>7�0.� ���� �		
��

������ 	������������ ������	�����
�����
��
�
�� ��� ��	��
��

��� ���� 
���	� ��� ���� ��	�����
� ����������
� ����
��

/@>7�G�G=?7�0�� �
� 	���� ��	�.� ���� ���� ������ ����	� �
���

������������������������!���
����
�������������������
�����

������
 �/2���;0��

�

����������
��(	
��������)
�����

%�	�����	�

%��*�
����.�-��)��8���.����'�

��.�'��'�	���!�

Tokyo Japan Sep 05-06,  2016, 18 (9) Part I

54



�

�

�

�
2���;4�	��������	���������
 �

�

�����������������	�
����	���	��������	�������������

���� ����
������� 	� �� ���	���� ����� 	������ �	��� ��� ����

	�
����� ��
���
	�� ��C	� �� ����� ��������
� ��� �
�����

/��������������0� �	
�� �� 	
���� �
����� ��	������ 
� ������ ���

��������
����������
������������
���������	��
�
��/)��#

�������?:0���	��
�������
�� ������ ����� �������������������

������
� 5?66� �
�� <?66� ����� )������� �
�� �������� ������

������� ����	.� ��	��������� �����5�<� ��� ?�:� D��
��?� ���5;�>�

 D.������
�������������C	�������������
����H>7��������������

�����
��� ��� ���� ����
�����
� �
�
�� 	� ������ =6I� /����

�������� �
�� ���� ���������� �����
��	� ���� ��	��������� @6I�

�
��<6I0�/2���<0��

�
2���<4�
���
��������	��
��
�
��

�

����������	����	�������������	����������

���� ��
� ������
��� ������
� ������		�
� ����������
�

����
�� �
�� ��	�����
� ����������
� ����
�� 	� ����

	��	�����
��������������		���/����
������������
����0������

	�����
� 	�	��������
���� ���������� ��������� ��
����������

��	��������/2���?0��

�
2���?4��������
�����������������	�����
�����������
�����
��

�

���� ��	�����
� ����������
� ����
�� /�&%�)��� �J0.�

��� 
����������	��������������������.���
	���	�����������

����	���������
 ����������������������������������
�����
�	�

���
� ���� ����� ����� /2��� >0�� ��	� ����
�� 
��
��� ������ 	�

������H� D��������������������
�������������������:�5<7���
��

�	��&1� 	�����
��6�@��������	�����
� ����������
� 	
 ������

�������� 	� ��������� ������ ��� �� ������ ���� ������#����
��

������ /	���
�� ��� ����
�� ������ ����� ��� �!�������� �����

�!���
��� ��
���

�0� ��� ����������� 
K����
��	
�� ���������

����	� ��� ���� ����� ������)!��		� �������������
� 	� �		������

����������������������

�

�
2���>4���	�����
�����������
�����
��

�

���������	� 	����������
��������

���� ����	� �
�� ������ ���� ����� ��	��������� ��� ����� �
��

��
������� ���� ��� 
�		� ��� ��������	� �
�� ������ 	� H?���� �
��

@;������	��������������	����������
������������������������

5H��E�/���������;�<��0��
��	�������
���������
���������	�

/=��E�����0���������������� 	� �3����������������
�����
��

�
�������������������������
��������/2���@0��

�����������������#+�
��	����������
��	������	����������

��������	� ��� ��
	������
� �
�� 
	�����
��������	� �
���� �����

��
���
	����	�����	���	��������������	�����������������
�

Tokyo Japan Sep 05-06,  2016, 18 (9) Part I

55



�

�

�

���������	������
��������������	�/���������0��

�

�
2���@4�	����������
��

�

���� ���� ������ �������� ��� ���� 	������� ��
 � /;67�� ��� >>70�

����	� 
� �� ������ ����� /����
�� �����0� ����� ��� ����������
��

/1)%0� ��� ��
��
� ���� ������������ ��� ���� ����� ��� ?67��� ��	�

�����	�	�������������������
	�����
���������/����������
�.�>�

��� ��� 0� �
�� �������� ��� �� ��
������ 	������ /@;� ��� ��� 0�

����+�������������������/2���:0��

�

�
2���:4����������

�

���� ����
�� ���
�� 	� �����	��� ��� H� ������	.� ����� �
��

��
		�
�� ��� �� ������ ������� ����� ������� �
� �� �����
������

	��������������	����
����������	�����������������>�:@��E��
��

��	���
��
������������;?H6�D���
���
��
�����������������


	��� ���� ����� �����������
� 567�� �
�� ;67�� �	
�� ���� �����

������ ��������� 
� ���� ��	�����
� ����������
�����
�� /2���

H0��

�

�
2���H4�����������

����� $(-)%���,�-&'),�$J�

����

��!����	�������

�

�

�
�� 4'��������������	������������

�� 4������������/7�0�

� �� 4����

����� �� 4-�		�����������/ ��	0�

�� 4&������

�� 4)
�������/L� �0�

)� 4�
���
����
�����/L0�

�� 4�
����

M���� �� 4)!���
���������/D0�

D���� �� 4)!���
������� �/D0�

-� 4-�		�/ �0�

�� 4D�����

	� 4���������

�3� 4)3�������

1� 41��		����/1�0�

	��� 4��������
�

�!�� 4)!��
�
����

���
4��
��
	������������	�����
�����������
�

����
��

��	�
4'�	���������������	�����
�����������
�

����
��

���
4)�������������������	�����
�����������
�

4����
��

��	�
4��	���������������	�����
�����������
�

����
��

��� 4�������������

�� 4-�������
��������������
��

N� �� 4)
������������	�����
���	�����
�

���� �� 4��������!�

(�
4����������
�����
����������������!���
����
�

�������������
��/D��
;
80�

��
4���������������������!���
����
�����

���������
��/�
;
0�

,�� 4,���
�������������������������
�/L� �0�

��� 4�������������������#+�
��	����������
��

��� 4��������������������#+�
��	����������
��

�� ������ ��
4��������!���������������������������������������

�������#+�
��	����������
��

		�� 4���������	���������
 �

	�� 4�����������

����� 4����
�������

��� 4�������

��� 4����
���

�

����������	����	�������������	����������

���� ��	�����
� ����������
� ����
�� ��
		�	� ��� �����

���������
�	4� ����������.� ��	�����.� ��	������ �
�� ��
��
	����

)���� ���������
�� ��
��
	� �� ����� �!���
���������� ���� 
����

������ ���� ����.� ����� ��� ��� ������.� ����
�
�� �
� ���� ����� ���

���������
���

)���� ���������
�� 	� ��
	������ �	� �� �������� 	�	����� ����

������
���� 
���
����
����� 	�����
�������
�� ��� �����
�����

����
����3����
4�

Tokyo Japan Sep 05-06,  2016, 18 (9) Part I

56



�

�

�

�
� � � � M D

�
� � � �� � � �� �	 	 � �

	����� �����

�

�
� /50�

��������
���	�	�	���������������������
��	��������
������

	���� ���� �
�� ���� ������ ���� ���� ��	����
�� �
�� ���� ��	�������

��	��������������	�������� 	���������� ��� �����!���
��� 	�������

�������������!���
��������������������
����������������� ��O�

	������������������C	���		���	�������
��������		����	���������

�
OP

�

�

��

� /;0�

����	�������
���
�� 	� �����������
� ������	����
�� 	��
�����

��� ��	���� �
� �����
��� 3��
���� ��� ��	��������������!����

���� �� /������� �3������� ���� �0� 	� ��
���
� ��� 	�������
�

���		���4�

� �
� �

5

5�@1 �
6�<:>

1 �

	 

� � � 

� � �

��� �

�"

��� �

� /<0�

��������
� ���		���� ����
�	� ��� ���� ������������ ���

���������
��������
����������3����
4�

� � <=H?�=
1 � �!� ;<�>

�#;=�:

� �� �� �
� �

���
� /?0�

D��
����������� �	���������������	�����.� ���������������	����

�
���	� 
� ���� �3����
� /<0� ���� ���� �����������	� ��� ��
��
	���

�
�� ��	������ ��	���������� )�	�.� 
� ��	�����
� ��	�.� �����

�����	�
�� ���� ������������ ��� ����������� �
�� ��	������� ����

������������ ��� ����� ���������
�� 	� �		����� ��� ���

������
���	��

�

'�	�����
4�

� �
� �

5

5�@1 �
6�<:>

1 �

	 

� � � 

� � �

��� ��

�"

��� ���

� />0�

��	�����
4�

� �
� �

5

5�@1 �
6�<:>

1 �

	 

� � � 

� � �

��� �!

�"

��� ���

� /@0�

������������������������ ����
�����!���		����	4�

���� ���������� ���

�
	 � 
�

�

���

���

�

�
���� � /:0�

���� �����
	 � 
�

�

���

��� ������ ���

�

�
����

����

/H0�

8��	���	���������������
�������	�����
���	�����
�	�����
	��
��

����������
�
��������������������������	����
����	��������

�#� ������
�������	���������	�
���

�����������������
�	������		���������������������	������.�	��

�������
C������+��
�����������
������������� ������

�����������������������������
��	�	����	���������

������
���	��

��������
��������������
�����������	��������	���������
 �

�������	��������	�����
������	��������
�������������	�������

����������
����
���
����
����.�����
�����
�������������

�
���������
���������
��	4�

. .

. .

�)
/� � � �

� �

� � � � 0

���

�� ��� � � �� � ��

�� � �� �� � ��

��

� �
� � �

� �
� /=0�

. . .� � � � � � �
�

�
� � �� � �

���

	 	 � ��� � � �	 ��� ��

	�����

�

�
� /560�

. . .� � � � ��� � �
� � � ��� � � �� ���

�����

� /550�

*������
�������3����
�/=0.�/560��
��/550����������3����
�

/504�

� �. . . .

. . . . . .

�
� � � � � � � �

�

� � � � � � � �
�

���

�� ��� � � �� � �� �� � �� �� � ��

���

�� � ��� � � �	 ��� ���� � � �� ���

�

�

�

�

� � � �

�
� � � �� �

� /5;0�

�  �� � � � �
� �

� �  �  �  � 

����
� � �� � �� � �� � �

����
� � � �� � � �� � � �� � � �

����
���

���� �� ����� ����� ��
���

�� ��� �� ���� �� 	� ��	� �� ����

�

� �

�
� /5<0�

���������
������������!���
����	����
���4�

� �5 �!� $(�
�

� � � � �
�
����

��$

� /5?0�

�������������������3����
�/5?0�	������
��	4�

. . .

��! . ��! .

� � � � �

� � � � �

� ��
� �

� � �

�

�

� � � ���� �� ��� �	 �������

� � � �� ��� ���

� /5>0�

*��
	���
�������3����
�/5>0�
������3����
�/5?04�

� �. .

. . .

� � ( �
5 �!� $(� 5 �!�

� � � �

� �� �
� � � � � � �� �� � ��

�� ��� �	 ��� ��� ���

�� ��� ��� � ��� � �

� /5@0�

. .

. . .

� � ( �
5 �!�

� � � �

� �� �
� � � �� �� � ��

�� ��� �	 ��� ��� ���

�� ��� ��� � ��� � �

� /5:0�

. . . .

. . . . .

� � � � � � ( �
�!�

� � � � � � � �

� �� � � �
� � � � �� �� � � � ��

�� ��� ��� �� ��� �	 ��� �	 ��� ��� ��� ���

�� ��� ��� �� ��� ��� �� ��� ��� ���� � �

� /5H0�

���� ����� �

� �

� �
� � � � ���

� 

��� ���

� ��� ��� � ��� ���

 ��� � 

� �� �� �� �����
� � �� � �� � �� � � � �� �� �� �� �� �� �� �

� �� �� �� �����
� /5=0�


#� ������
�������	�������	��������

���� ������ ������ ����
�� ����� ���� ��	������ ���� ����� �
��

��
��
	���� 
� ���� ��
��
	���� ���� ��	���
�� ����� ���!� 	�

���������� ��� ���� ����
�������� ���
�� ����� ���� ���� ��������

��	�������������	�����	����������
�����������
��
	��4�

� �. . .

�)
� � � �

� �

��

� �� � � �� � ��

��

� �
� � � /;60�

. . .� � � � ��� � �
	 	 � �� � � �	 ��

	�����

� /;50�

� �

. . .

.

� � � � � , �
�

� � � �
�

�
� � �

�
�

� � �
���

� � � �� � � �� �� ! ��

�����

���
�� � ! ��� ��

�

�

�

�

� /;;0�

*������
�������3����
�/;60.�/;50��
��/;;0����������3����
�

/504�

Tokyo Japan Sep 05-06,  2016, 18 (9) Part I

57



�

�

�

� �

� �

. . . . . .

. . . .

�
� � Q� � � � � , �

� �

� � � � � � �
�

�� ���

� �� � � �� � �� � �� � � �	 �� ! ��

���

� �� � � �� �� �� � ! ��� ��

� �

� �

�

�

�
� ��

�
� � �

�

�

� /;<0�

�  �� � � �  �� � � ��
� � �

� �  � 

� �� �� �� �
� � � �� � � �� � � �� � � �

����
����

����
��� ���

�	� �� ��	� ��	� �� ��� ��� 	� � ��
	�

�	� �� 	� ��	�

� �

� � �

�

� /;?0�

�����������������������������������������
��
	����!���
���4�

� �
� �
� �� �
� �


� �
� � � 
� ���

� �

	� 	�

��	� 	� ��	� 	�

�	� ��

� � � /;>0�

�#� ������
�������	�������!��	���	��

������	�����
����
���
��
�������	��������	��	���
	�3��
���

�� ���� ���		���� 
� ���� ������������ (
���� ��	� ��
���
.� ����

������ 
� ��	� ���������
�� ���� ����������� ��	� �
���������

������
�������	� ����������
������.� �������������������� ��	�

����
�4�

� �. . .

�)
� � � �

� �

�!

� �! � � �� � ��

��

� �
� � � /;@0�

. . .� � � � � , �
�

�
� �� � �

���

	 	 � �! � � �	 �! ! ��

	�����

�

�
� /;:0�

� �. . . .� � � � � � � � �
�

� � �� � �
���

� � � �! � � �� �! �� � � �� �!

�����

�

��
� /;H0�

� �

� �

. . . . . .

. . . .

�
� � Q� � � � �

, � � � � � � � �

�!

� �! � � �� � �� � �! � � �	 �!

��� ���

! �� � �! � � �� �! �� � ! �� �!

�

��

� �

�� ��

� �

� �
� � � �

�

�

� /;=0�

�
�  �� � � �  �� � � � �

� �� �

� �  � 

� �� �� �� �
� � � �� � � �� � � �� � � �

����
����

����
��� ���

��� �� ���� ���� �� ��� 	� �� � ��
��

��� �� 	� ��	�

�

� �

�

� /<60�

���������������������������������������������������!���
���4�

� �
� �
� �� �
� �


� �
� � � � � 
� ���

� �

�� ��

���� �� ���� ��

��� ��

� /<50�

�#� ������
�������	���������	�
���

�
� ������	�����.� ���������������� ����
�� ��������������������

���� ��� ������.� ���
� ��	������ ��� ���� 	���� ����� ���� ����� ���

��	�����
�	����������������������
�����������
�����������

�����������������
���������
���	��!���		��������4�

. .

. .

�)
/� � � �

� �

� � � � 0

���

�� ��� � � �� � ��

�� � �� �� � ��

��

� �
� � �

� �
� /<;0�

. . .� � � � ��� � �
	 	 � ��� � � �	 ���

	�����

� /<<0�

� �

. . .

.

� � � � � � �
�

� � � �
�

�
� � �

�
� �

� � �
���

� � � ��� � � �� ��� ��

�����

���
�� � ! �! ���

�

�

�

�

� /<?0�

� �

� �

. . . .

. . . . . .

.

�
� � � � � � Q

� � � � � � � �

� � � �

���

�� ��� � � �� � �� �� � �� �� � ��

���

� ��� � � �	 ��� �� � ��� � � �� ���

���

�� � ! �! ���

�
� �

��

�

��

�

��

� � � �

�
� � � �

�
�

� �

�

/<>0�

�  �� � � �  �� � � � �
� � �

� �  �  �  � 

� �� �� �� �
� � � � �� � � � �� � � � �� � � � �

����
� � � �� � � �� � � �� � � �

����
��� ���

���� �� ����� ����� �� ��� �� ��� ��
���

�� ��� �� �� ���� 	� ��	� �� ����

� �

� � �

�

�

/<@0�

�����������������������������������������	�������!���
���4�

� �
� �
� �� �
� �


� �
� � � � � 
� ���

� �

��� ���

����� ��� ����� ���

���� ��

� /<:0�

���������	� 	����������
��������

���� ���#+�
�� 	������ ����
�� 	� ��
	�������� 
� ���� ���������

������ ���� ����
�� ������������ 	� ������ ;67��� �
� ��	������.�

���� �����������	� ��� ���� ���� �
�� ����� ����� ���� 	����	��� ������

567���
��?67����	����������������������!�	�����
�����������

����
��������
���������������
�����������������
�����
��
�

����������������
������
	����������		�	����������������
�.�����

�����.�����������������	.��
�����������������
�������������	��

�

2���������������4�

��		�	 P � � /� #� 0
��%�� �%� ��%�� �	%������ ���� � /<H0�

��		�	 P Q Q Q
������� ��		� ����� �� ��
� � � �� � � �� � � �� � � ����� � /<=0�

������
� �

� 
���	 ���	

���	 ��

� �� �� �� � ����
����

� /?60�

2����������������4�

��		�	 P � � /� #� 0
��%�� �%� �	%�� ��%������ ���� � /?50�

��		�	 P Q Q Q
������� ��		� ����� �� ��
� � � �� � � �� � � �� � � ����� � /?;0�

������
� �

� 
��	� ��		

��		 ��

� �� �� �� � ����
����

� /?<0�

�

����&������������	����������

����	��������	���������
 �	����	���������������������������

����	��������������	��
����������
������.����
����
	��	����������

��	�����
�����������
�����
���
�������������������������#

+�
��	����������
�����������������	�����������	���	����������

��������	����������
 ���

������
 �	���
	�������	���������	�	���R��	��
���������
���

��
���������
��	4�

)
P #

�
� �� �� �� ������ 	�����

�

�
�� /??0�

���������������������	��3����
������	�
�	�����������
����

����������������
	���������
 ������
����������	�����������

���	��������������	�����������������������������	�����
�

����������
�����
�.�������������
	������������������������

�������#+�
��	����������
�.��
��������		�	�����������������	�

�����	�
��������������������

��
�� P Q # # #

��
����

� � � � �� � � � �� � � � �� � � � ����

�%� �� ��� �� �	���� �� /?>0�

Tokyo Japan Sep 05-06,  2016, 18 (9) Part I

58



�

�

�

����������������������������
	�������	��������	���������
 �	�

����
�������
����������3����
������4�

����
� 
 
 
�

�
� �

� � � � �� � � � �� � � � �� � � � �
�� ��� �	 ���������

��

�

�
�� /?@0�

����	�������	��

��������
�������	������	������������������	�������������

�����������
���		�����������������	��������	���������
 ��

D��
��������������������������	���
��	�������:>7�.�����

����
�������������	�����
	��
�����������56� D�����������
 �

�
����	�������������������	�����!�������=?7��������	���
��

��������
�������	���	���� 
���

��������	����������

����	����������	�������
�������	����������
������������

������������	������������������
�	��
���
��������	4�����

	�
	�
�.������������������������.��������������������������

�������
��
	�����������	�����������������	.��
������

��������
�������	����������

�

���������
����������	����������	����
���������3����
�

�����4�

�
#<

#< ;

S P 6�:@<# ;�?<:T56 T/� #� 0

#6�;=@T56 T/� #� 0

�� �� 	���		�

�� 	���		�

�� /?:0�

�

�

'��&�������	����������

����	���������	���������	�	������
�	�U-��,�*.�

����
 V���������������������������������	�����
�

����������
�����
��	�������
���������
����
���		����

�������������������������������
�����������������������������

�������#+�
��	����������
�����	�������	�������55@6�D��

'��
����	�	������
.�����	�
	�
��	�������
����	
�

��
���
������	����	��������
�������5D��
;
����@�������
��

����������!�������>56�D��
;
����5���������
����
���� �����	�


�������������=������������������������������	���	��

������
����	
���
���
������	����	�����55�:>7�����6�����.�

������	�	�������H�@?7�����@�����.����
�������	�	����
����������

����������	���!�������5?�H@����5H�����.��
�����
	���� �����	�


�������������6������

�������������	����
����������
���������������.���	�����.�

��	�������
����
��
	���������	���������6�>@.�6�><.�6�<@��
��

6�>���	��

�

�
�����	������
.�������!����	�����������	�	����	���������

5@�  D� ���
� 	�
� ������	� +�
��� ���� ��	����� ��� 	������

	��	����
���	�

�������������
�����	����

�

���� �����	�� ��� ���� 	������
� 	� ��� ������
�� ���� �������


���������
� ������
� ���� 	����� 	�	���� �
�� ���� ����
������.�

���������������
���		�������������������	�����
�����
�����

?� D�
��
�������
�����������	���������������	�����������

������
��;?��;?��

�

����	������
�	����	�����6P@�����.����
�����	���������	����
	�

�������!��	������	�
�����/2�����=0������
�������������������

����	���������
 �	�@>7�����	�������������
����	�	����
 	����

������������������	�����������
������
��������������	�����
�

����
��	����	���������������
���	�������������������	�:?7��

/��
���� 
� 2����� =0�������� H>7�� /��
�� *� 
� 2����� =0.� ����

����
������� 	���	� �	� �������
�� ���� ������ ��� 	����� ����� 	�

��������
�����
����	�������������������������!������������

���������������������
 �	�=?7�.�	�����������������
�����	�����

������
��������
 �	�	�������������

�

���;�����.��������������	����������������	��	���!��������@�

����.� ��	� ������ 	� 
�� ��
���� 	�����
�� ��� �����
	���� ����

�������������� ��� ������	�����
�����
��/��
���� 
�2�����

=0�� ���� ������������ ��� ���� ��
 � ������	�	�� ���� ����
�������

��	����	� ���
� ���� ������������ ������	�	� ������ @>7��� ������

��	.� �������������56� D��������������������
�������	������

�����
��
��������������������@>7���
�������
�!�������

��

�
2�����=4�������������������	���������
 .��������������

��
������.���������
������.��
������	�������������
��;?��

2����� =� 	���	� ���� �������� ��� ���� ������ ������	� ���
�� ��

������� ���4� ���� ����
������� �
�� ���� 	����� ����� �������

��������� ��������������� ��� ����	������� ��
 �������������
����

���� ��	�����
� ����
�� 	����	� ������ 5�<6�� ���� ����
�������

	���	� ��� 55� ����� ���� 	����� ����� 	� ����� ��� ������� 	�����
��

������ ��� ���� ��	�����
� ����
�� ���
�� >�5>�� '��
�� ����


���.���������
�������	������
������������������������������

������������ ��� ���� ��
 � 	� ��
��
��� ��� ���� �
���� ������

����������������������
������	�����
�����
��/@>70��

�

*�� ������
�� ��� 2����� =.� ��� ��
� ������ ���� 	���
�� ������
�

������
� ���� ��������������� ���� ��
 ��
�� �����������
���� ����

��	�����
� ����
�4� ���
� ���� ��	�� �
�� 	� ������ :?7�.� ����

���#��������� ����	���
���
�� 	�������@;66�	��)�	���� 	�������

@66	����	� ������
��� 	� ���� ��� ���� �������� ��� ���� ��	�������

�������� ��������������� ���� ��
 � ����	� ��������� ������������

���������	��������������		�������������������
	�����������	�

����������
����������������������������������
�������������

��
��
	��� 	� ������ ����
�� ��� �������� ������ �!���
����

������
��������������
�	����������	�����
�����
���

���� ��
� ��
	�3��
��� ��� ���� 	����� ���#������ 	� ���� ����

����
����������
����������	�����
�����
��/�

�

�

������(0��

�

�

�

�

��

��

��

��

��

��

	�

	�

��

�

��

��

��

	�

��


�

��

��

�

���


  �� �� �� �� �	 �� ��

�
�
�
�
��
��
�	



��
�
�
�
�
��
��
���
��
�

���������

������ ������������ ����� ����

�

�  ���!��"�� ������" ����#����#����� ����#�������������������$������

% &

'

Tokyo Japan Sep 05-06,  2016, 18 (9) Part I

59



�

�

�

�

������54����
����������������	�����
�����
�W	���
�������

�
������������������
�����������������
�������/�XX��
��

���XX������	�
������
�������������������������
 ��
������

���#���������������
���������	��������0��

�

M��
��

/�����
0�

 D�

M��
��

/�������0�

 D�

M����

/�����
0�

 D�

M����

/�����
0�

 D�

�@>#���=6�� :�@>6� :�5@:� :�:=� <�@<?�

�@>#���H>� :�@<H� :�;5<� 5�>?<� <�@H>�

�@>#���H6� :�>:5� :�;5@� 5�<=H� <�>=;�

������	��
������
��������������������	�������
���������

�

�

������(� �����	�
�	� ���� 
���� ��������������� ����	������� ��
 ��

���� 	���
�� �
�� �����	�
�	� ���� 	����� ���� ������������ ��� ����

����
��������

��������
���������!��������������������������	�<�@� D����
�

���� 	����� ��� ������������ ��� ���� ����
������� 	� =67��� ���

������	�������/5�@� D0�������������������������������
 �����	�


��������� ����� ���� ������
� ��� ���� ������ ��� ��
������� 	�


��������/������>I0��

�

���� ������
��� ��� ��	� �
����� 
���������
� 	� ��� �������� ����

��		���� ��!���� ����
�� ���� ���� �
���� ��� 
�
#

��
������� �
����� 	�����	�� ��� ������� ��	� ��.� ��� ��
� ����

	������������������
�����������	4�

'	��	���4�	�������������
�����	������������������
��������

�����������	4�

�� D����
�����	��������������
���������������������	�

�����������
��������

�� D�� ��
� ���� 	�������� ���� ������
�� 	������� ��������

�����������	�� ���
�
�� �������� ������������ ��	� ��

������ ������� �
� ���� ������� ������������ ��� ���� ����

������.������	�����
���������������������
��
	������

������	�����
�����
���

�#� &	������������	���

����2�����56�	���	������������
���������������������������

	���������
 �	����
������<�
���������������	4�@>7�.�:67��

�
��:>7���

�

�
2�����564��������
���������������������������	���������
 �

����������������
��
���������������	�

D������ ���� ����
������.� ���� �������
� ��� ���� ��	�����
�

����
�� ��
�
��	� �
��� ;?�66� /5;� ����0.� ���
� ����

��������������� 	������� ��
 � 	�������@>7�������������	������


�������
 �������	��
�����
��������������	�����
�����
��<�

����	�������	�
	����

*����@>7���
��:67��
���������������	�����
���	�����
�������


������ 	����
����� ������	�����
�����
������ 	������
� ��	�

����
�.����	����������������<�����	.�	���������������������

���� 	������� ��
 � ������	� :?7��� �������.� ���
� ���� 
����

������������ 	� :>7�.� ���� ��	�����
� ����
�� ��
� 	�����

���������.�	������
	���	�����������	������
�������
 .��
��

��� ��
	�3��
��.� ���� ������������ ��� ��	� ��	�� ���
� ������	�	�

�
����������������	�������������������������
����	�����

����������;�	���	�����������
���������������������	���������.�

���� ����
�� �
����� ��������� ��� ���� ��	�����
� ����
�� �
��

���� ����� �
����� ��� ���� ��
������� 
� ���� ������ ��	�	� ��� 
����

�������������������	���������
 ��

�

������;4)
������
���&1��������������������<���	�	����
����

�������������������	���������
 �

�

��
 �
����

������������

@>7��

��
 �
����

������������

:67��

��
 �
����

������������

:>7��

	������
�����

-L�����
>5?� >6=� >>H�

����
��

�
�����

-L�����

5:<� 5H<� 5:?�

��
�������

�	����
�����

-L�����

<:H� <=>� ?@=�

	��������&1� 6�?>H� 6�?@<� 6�<:5�

	������&1� 6�<<:� 6�<@6� 6�<5;�

2��� �� ���� 
���� ������������ ��� ���� 	������� ��
 � /:>7�0� ����

�
����� ��� ���� 	����� ����� 	� �������� ���
� ����� ���� ���� 
����

������������/:670����56I��

����3��
���������������
���
��������������	�
����
��
�����

���� ����� �
����� ��
	����� ��� ���� ��
������� ����� ����
	�

����	�� ��
	��
�� 
� ���� ������ ��	�	�� ���� ��� � �&1� ��� ����

��	�����
� ����
�� ���	� ���
	�� ���� 	����� �
����� ��
.� ����

	������&1�������	���� �����


#� &	����������������	�������	��

��� 	� ����� ����� ����� ���� ������	� ��	�� ����� ���� 	����� �����

���
�� 	� �
����� ��� ������� ���� 
���		���� �
����� ��� ����

��
�
���	� �������
� ��� ���� ��	�����
� ����
�.� 	
��� ����

������������ ��� ���� 	������� ��
 � ������	� ���� ���� ������ 5H�

����	�����������
������
���
�����	������	�
��������������
��

������
�
���	��������
�����	���������
��������

���� ��� 	� ��� ����+�� ���� �
����� �����
��� ��� ���� 	�	����

���
�� �� ������ ���� ��� �
�
�� ���� �������� �����
�� ������
�

����	�����������
����������
��������

����������<�	���	� ����	������
���	���	�����
������� ������


���� �����������	� ��� ���� 	������� ��
 � �
�� ������ ���� ����

�����������	������������
��������

���� ����
������� 	� 	������� ��� ���
� ���� ������������ ��� ����

	������� ��
 � ������	� 	������� ���� /H67�.� H>7�� �
�� =67�0.�


�


�

��

��

��

��

�

�

���


  �� �� �� �� �	 �� ��

�
�
�
�
�
�
��
��
���
��
�

������

��
�

����

����

Tokyo Japan Sep 05-06,  2016, 18 (9) Part I

60



�

�

�

�
�� ��	����	� �����	� ���
� ��	� ������������ ������	� ������

@>7���

�

�

�

�

������<4	������
���	���	�����
�������������
���������
�

��
���
	��������	���������
 ��
����������
�������

� �����

�
�����
/-L0�

����
�������

�
������
/-L0�

�����������

�
�����
�/-L0�

	�����

�&1�

����
�������

�&1�

�������

�&1�

�

�:>#

���=6�
?>H� <H5� ;>@� 6�>>H� 6�@:� 6�<6>�

�

�:>#

���H>�
?@H� <>5� ;>?� 6�>?;� 6�:;;� 6�<56�

�

�:>#

���H6�
?H?� <5>� ;?=� 6�>5?� 6�:=6� 6�<5;�

�

�:6#

���=6�
?@6� <H@� ;?>� 6�><<� 6�@<?� 6�;H=�

�

�:6#

���H>�
?@H� <@;� ;?5� 6�>5>� 6�@@:� 6�;=5�

�

�:6#

���H6�
?H>� <;<� ;<@� 6�?HH� 6�:<5� 6�;=;�

�

�@>#

���=6�
?@<� <=?� ;<5� 6�?==� 6�>H@� 6�;:6�

�

�@>#

���H>�
?:6� <@H� ;<6� 6�?HH� 6�@;>� 6�;:?�

�

�@>#

���:6�
?H?� <<H� ;;=� 6�?:<� 6�@::� 6�;:H�

�

�

�����������������������������
�������	���
	��
���
���3�������

56� D��

�����
����������������� ���� 	����� ����� 	� 
����
��
����� ����


���� ������������ ��� ���� 	������� ��
 ���������.� �� 
����	�	�

���;-L��������������������������������������
�������������	�	�

��� 57��� ��� ����
�	� ��� ���� ���#���� ������������ ��� ����

����
�������� �
� ����.� ���� ��
 � ������������ 
����	�	��	� ��	�� �	�

���� ���#���� ������������ 	� ������� ��	� 
����	
�� ���	�	� ����

������	
���������	���������������
��.����
�����������	
�����

�	��
�����/2�����550��

�

�
2�����554�������
����	���������
 ��������������
��	����������������

���
��������������

���� �������
� ��� ���� ����
������� 	� 	���
� 
� ���� 2����� 5;��

���� �
���� �������
� ���� ��� � ������ ��� ������ ���� ����

����
������� ������������ �
�� ������ 
���� ������������ ��� ����

	���������
 ��

�

�
2�����5;4���������������������������
����������
����������

��� �������


����� �������� /���@�����0.� �����
��������������

��� ���� 	����� ����� 	� ���������� �����������K����������� �
�����


���		�������������������
������
 �������������	������������

��������
�������

�

���� ����
�� �
����� ��������� ��� ���� ����������� ��� ����

��	�����
�����
������
�	��
������
�����������������������

	���������
 ��
���������������������������������
��������*�����

	������������������������������
����������������	������������
�

����������������������������/������<0��

�

������ 5>� ����	.� ���� ������
��� ������
� ���������	� ��	� 
��

��������
������������
��������	���������
 ��

�

)����������	��

��	� ��	���	� 	���� ���� ��������
������ ��� ���� ���� ��	����

	�	���	��������
 �������������������	�@>7����� �����
���������

���� ��������		���� ���� 
���� ������������ /@>7�����:67�0������

�
����� ��3����� ��� 
����	�� ���� ��
 � ������������ ��� >7�� 	�

<5�<>�-L����	� �
�������	�� ��� �������� ��� ���� ����
�������

/
�
��
������� �
����0� 	
��� ������ 	� 
�� 	����� �
����� ��� ����

���

��/�������@�����0.��
����	�������	� ���������
����������

	�	�����

�

���� �
����� ��3����� ��� 
����	�� ���� ��
 � ������������ 	� ?�5H�

-L��
<
�7��� *�� ������
�� ��� ������ <.� ���� 
����	
�� ���

����
������� �
����� �����	��
�
�� ��� ���� 	���� 
���� ��
 �

������������/@>70�	�������?�-L��
<
�7�������	���������������

�������� 	����� ������
���������
� ������������� ��������
�������

���#���� ������������ 	� ����� ������
�� ��� ������� ���� �������

�����
�������������
��������
������	�����������

�

����������?� 	���	� ����� �������������� ���� ��
 � 	��
����� ����

��	��������
�����������	�
�����	+
�������	�	�	������

�

������?4����������������
 ���������
�����	�	������������
���

� �����

�
�����
/-L0�

����
�������

�
�����
/-L0�

�����������

�
�����
/-L0�

	�����

�&1�

����
�������

�&1�

�������

�&1�

�@>#���H6#

>�<�
>=?� ;6H� ;>=� 6�?<>� 5�;?6� 6�<;;�

�@>#���H6#
<�<�

>>H� 5=5� ;@>� 6�?:>� 5�<H@� 6�<>?�

�@>#���H6#

5�>�<�
><>� <<H� ;;=� 6�?;:� 6�@::� 6�;@;�

�@>#���H6#
5�<�

><5� <<<� ;??� 6�?>=� 6�:<;� 6�;H;�

�

�

	




�

��

��

�	

�


��


�


�

��

��

��

��

�

�

���


  �� �� �� �� �	 �� ��

�
�
�
�
��
��
�	



�
�
	
��
�
��
�
��
��
�
�
�
�
��
��
���
��
�

���������

����
�(����� �������(������ �����
�(������

������������ �)��
�(�� ������������ �)���
�(� ��������������(�

�

�

�*

�*

�

�

	




�

��

��


  �� �� �� �� �	 �� ��

��
�
�
�
�
�
��
��
�
�
�
�
��
��
�	



���������

�����
�(�� �����
�(� �������(�

Tokyo Japan Sep 05-06,  2016, 18 (9) Part I

61



�

�

�

���� ������� ��
 � ������� 	� ����� ����� ��
�  ���� ���� �
�����

��3��	���� �����
��
� ���� ��
 � ������������ ������ @>7�� ������

����	�
	����
���@�������������
�!�������

�

���� ��8$&D,)'J)-)$��

��	� ��� � ��	� 	��������� ��� 
���
��� /2��
��0� �
��

)������
� ��
�	� /���
�� �1)%� 2�*%)�� �
�� �1)%�

)$)%*���$0��

�

���%)2)%)$�)��

Y5Z� %�� *�
����.� -�� )�� 8���.� ��� '�

��.� '�� '�	���!.�

U$�������� �
��	�����
� ��� ���� 1�������
��� ��� �� 	�����
�

���������
�� ����
�V.� �
���
���
��� L���
��� ��� )
�����

)
���
��
���
��)��
���	.������;<�/;0.�;65>��

�

Y;Z�����[�
��	�.��������
��2�.����	�������[���������

-����
�� �� 	����#�������� ������� ���� 
����� �����	���

��	����
�� /	���� ��������� �����
�����;0#������ ��	�����
�

������.� '�������
�� ��� -����
���� )
�
���
�.� ���� ��
��

8�
�� (
���	��� ��� ���
��� �
�� ����
�����.� ������ D�����

*��.�8�����
.���
��8�
�.���
��

�

�

%��*�
��������������� �����J�����������/����
��.�(��0� 
�

5=H=�������1�'� 
�-����
����)
�
���
�� /���		� 4� 	���
��

���� �
���		� ��� ����
��� ������ ��	�	����� ����
��

����
�����
�	�	���0��������
�K�
��������
	����������������

���
��	����,��
�/2��
��0������5=H=����5==5.������
	���������

����
������ ��� ,�
���� ����� 5==5� ��� ;66;.� ���� )
�
���
��

����������$�
���/)����$0������;66;����;66:�/�����������	�

��������	����	������;66?����;66:0��
���
���������2����������

���
��	��
������
���������(
���	������,����
��	
���;66:�

����� ��� ��
����	� ��	������ ������	� �
� �
����� �����
��� 
�

����
�	� �
� 
��	���� ���
� ���� ,)%-�*� ��	������

������������ ������
� ��	������ �������	� �������� 	��	�����
�

��������
�	� /)������
� �������0.� ������� ����C	� ��������

����� �!���
������	�
��
��������� ����������	�
� /
��	�����

���
�	0.� ����� ����	.� ��	��� ����� �������
� �������� 	�����
�

�����		�	�/
���
����
�0�����	���	����������	����	��������������

U*���
�C	�)
������	V����
���-�	�����������)
�
���
���

�

��� '�

��� 	� �� ������� 
� ����� 	��
��� ��� ���� (
���	��� ���

$�
��� /5=H=0�� ��� 	� 	�����+��� 
� �������� ���������
� �
��

��������
� ��� ��	�	�� ���		� 	��K���4� ����������� ���� 
�� ���

���	� ���
�� ����� �
�� ��� � ������		�� �������� �	� ������� ���

�)��2��
���
������������		���	��	������������������������

������ ��� ���	��� ��	��� ��������� ��� ����	�����.� �
�� ���
�

K�
��������	�����+���
���+�����	���	����������
��/���K����

������0�� ��������� ��	�������� 
� ,)%-�*� ���� ���� ��
�

�����	4��
����������
����
��������	������
��!��	�����

�

'�� '�	���!� 	� ������� 
� �����
�	� �
� �
������	� ��� ����

(
���	������,����
��/;66:0�/���		4�-�����
���
��������#

�
������	� ������	�
� ��� ����
�����
� 	�	���	0�� ��� K�
���

,)%-�*�
�;66H��
���	���	������	��������
����������
���


�����
�	��
�
��	��������	���	����������
����	�����	������

�������������)$)%*����

-�� )�� 8���� ���������� ����� ,���
�	�� (
���	��� /*����.�

,���
�
0�
�;65<����������������
������
�����
�
���
�.�

)
������	�������������
���� ������)$�&�����������
���	�

	��� �
�
���� ���� �
�� ����.� ���
� �	� ���K���� ��
����� ���� �
��

�����
���������
����	�������
 	���
	������
�������
���.���C	�

��
�
�
�� �	� 	����	� 
�-�	���� ��� ���� )
�
���
�� ��� ����

(
���	������,����
���

�

Tokyo Japan Sep 05-06,  2016, 18 (9) Part I

62





Social Support in Perception of the Youth with
Cerebral Palsy from Migrating Families

Anna Gagat MatułA

   Abstract—The article presents social support felt by the youth
with  cerebral  palsy  whose  parents  migrate  abroad.  The  study
concerned 70 persons (with cerebral palsy, with normal intellectual
capacity)  coming from families  in  which at  least  one of  parents
migrates.  The  research  used  the  Polish  adaptation  of  the
Interpersonal Support Evaluation List by E. Szlachta. The results
show that the youth with cerebral palsy mostly experiences general
support.  Other essential  issues include the availability of persons
who  they  could  talk  to  about  problems  and  difficulties,  specific
material  aid and the possibility of  positive comparing themselves
with other persons, what provides a feeling that they are accepted
and valued.

  Keywords—social support, migration, youth, cerebral palsy
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Sonochemical Synthesis of Ultraviolet Curable
Polysulfide Urethane Acrylate Nanocomposite

Behzad Shirkavand Hadavand

   Abstract—This work is focused on the optimization of reaction
parameters  for  the  synthesis  of  UV curable  polysulfide  urethane
nanocomposite  by  ultrasound  irradiation.  For  this  purpose  UV
curable polysulfide urethane nanocomposite was synthesized in two
steps. First the polysulfide urethane oligomer was synthesized with a
reaction of a 2:1 molar ratio of diisocyanate and polysulfide polymer
(PSP) in presence of dibutyltin dilaurate (DBTDL) as catalyst. Then 2
mol  of  2-hydroxyethyl  methacrylate  (HEMA)  were  added  to  the
reaction vessel and the reaction continued to the preparation of UV
curable  polysulfide  urethane.  In  these  two  steps,  the  ultrasound
irradiation was used instead of the traditional thermal method in
various  conditions.  For  preparation  of  in  situ  polymeric
nanocomposite  by  ultrasound,  in  second  step  of  reaction,  nano
particles (1, 3 and 5%) were added to the reaction vessel. At last the
structure  of  oligomer  was  confirmed  by  FT-IR  spectroscopy.
Morphology and thermal  characterization  of  nanocomposite  were
studied  by  SEM,  TGA  and  DSC  after  ultraviolet  curing  of
nanocomposite. Results indicated that the nano particles are highly
dispersed in the polymer matrix. DSC thermo graphs indicated that
the addition of nano particles has an alteration of the glass-transition
temperature  of  the  soft-segment  phase  of  nanocomposite.
Experimental results also confirmed that the thermal stability and
mechanical  properties  strongly  depend  on  the  contents  and  the
distribution of nano particles added into combination.

  Keywords—urethane  acrylate,  polysulfide  polymer,  UV-cure,
ultrasound irradiation, nanocomposite
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Abstract—The static and dynamic analyses of hyperboloidal 

helix having the closed and the open square box sections are 

investigated via the mixed finite element formulation based on 

Timoshenko beam theory. Frenet triad is considered as local 

coordinate systems for helix geometry. Helix domain is discretized 

with a two-noded curved element and linear shape functions are used. 

Each node of the curved element has 12 degrees of freedom, namely, 

three translations, three rotations, two shear forces, one axial force, 

two bending moments and one torque. Finite element matrices are 

derived by using exact nodal values of curvatures and arc length and 

it is interpolated linearly throughout the element axial length. The 

torsional moments of inertia for close and open square box sections 

are obtained by finite element solution of St. Venant torsion 

formulation. With the proposed method, the torsional rigidity of 

simply and multiply connected cross-sections can be also calculated 

in same manner. The influence of the close and the open square box 

cross-sections on the static and dynamic analyses of hyperboloidal 

helix is investigated. The benchmark problems are represented for the 

literature. 

 

Keywords—Hyperboloidal helix, squared cross section, thin 

walled cross section, torsional rigidity 

I. INTRODUCTION 

ELICOIDALbars are important and frequently used 

members in civil engineering, mechanical engineering 

and biomechanics. They have many different forms other than 

their well known standard form. They have the ability to 

absorb energy while deforming. Although a tremendous 

amount of theoretical and numerical studies exist on the 

static/dynamic analyses of elastic helixes, it can observe that 

only helices with limited number of cross-sections(e.g., 

circular and rectangular) were considered. The static analysis 

with rectangular cross-section [1]-[3], and, the dynamic 

analysis with circular cross section [4]-[7], thin-thick walled 

circular cross section [8], and rectangular cross-section [9] are 

studied. 

It is straightforward to calculate the torsional rigidity of 

helices having a circular cross section. In the case of non-

circular geometries some special treatments have to be use to 

determine the torsional rigidity. It is possible to find some 

analytical formulas in the literature expressing the torsional 

moment of inertia for various arbitrary cross-sections like 

rectangular, ellipse and equilateral triangle [10]. Some 

approximated analytical formulas [11], [12] and numerical 
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solutions such as finite difference [13], [14], finite element 

(FE)[15]-[20],and boundary element methods also exist [21], 

[22]. 

In this study, the effects of the noncircular cross-sections on 

the static and dynamic behavior of hyperboloidal helix are 

considered. The torsional rigidities of used cross-sections are 

calculated by finite element solution of Poisson's equation 

proposed by the authors [20]. The mixed FE formulation 

comprising the Timoshenko beam theory is employed. As a 

numerical investigation, the influence of the cross-sections 

and the boundary conditions on the static and dynamic 

analyses of the hyperboloidal helix is performed via the mixed 

FE method. These analyses are benchmark examples for the 

literature. 

 

 

Fig. 1Hyperboloidal helix and cross-sections 

II. FORMULATION 

A. Helix Geometry and Functional 

The geometrical properties of the helix are ( ) cosx R ϕ ϕ= , 

( )siny R ϕ ϕ= , ( )z p ϕ ϕ= , ( ) ( ) tanp Rϕ ϕ α= , where α  

denotes the pitch angle, ( )R ϕ  and ( )p ϕ  signify the 

centerline radius and the step for unit angle, respectively, of 

the helix as a function of the horizontal angle ϕ . By letting

2 2( ) ( ) ( )c R pϕ ϕ ϕ= + , the infinitesimal arc length becomes 

d ( ) ds c ϕ ϕ= .In the case of a hyperboloidal helix, its radius 

2

min max min
( ) ( ) (1R R R R nϕ ϕ π )= + − −  (1) 

where 
max

R  and 
min

R  are the bottom radius and the central 

radius, respectively (see Fig. 1). 
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The field equations for the elastic circular and non-circular 

helices, which are based on Timoshenko beam theory and 

refer to the Frenet coordinate system, exist in [20], these 

equations can be written in the form 

,

,

s

s

Aρ

ρ

T q u 0

M t T m I Ω 0

− − + = 

− − × − + = 

ɺɺ

ɺɺ

 

(2) 

 
,

,

s

s

γ

κ

u t Ω C T 0

Ω C M 0

+ × − = 
− = 

 (3) 

where ( , , )t n bu u uu  is the displacement vector, 

 ( , , )t n bΩ Ω ΩΩ  is the rotational vector, ( , , )t n bT T TT  is the 

force vector, ( , , )t n bM M MM  is the moment vector. u&&  and 

Ω&& are the accelerations of the displacement and rotations. ρ  

is the material density. A  is the area of the cross section, I  is 

the moments of inertia, γC  and κC  are compliance matrices.

q and m are the distributed external force and moment 

vectors, respectively. In the dynamic analysis, the motion is 

considered as harmonic and the conditions = =q m 0 are 

satisfied. Incorporating Gâteaux differential with potential 

operator concept [23] yields the functional in terms of(2)-(3) 

( ) [ ]

[ ] [ ]

[ ] [ ] ( ) ( )

2 2

d d 1
, , , ,

d d 2

1 1 1
, , ,

2 2 2

ˆ ˆ, , , ,

ˆˆ 

s s

A

κ

γ

σ σ

ε ε

ρ ω ρ ω

T M
I y u t Ω T Ω C M M

C T T u u Ω Ω

q u m Ω T T u M M Ω

u, T Ω, M

   
    =− + × − −        

 − − −  

   − − + − + −   
   

  + +     

ΙΙΙΙ
 (4) 

where square brackets indicate the inner product, the terms 

with hats are known values on the boundary and the subscripts 

ε  and σ  represent the geometric and dynamic boundary 

conditions, respectively. 

B. Calculation of Torsional Rigidity via FEM 

Let’s Φ  is a scalar field function. The governing equations 

for the torsion problem is 

,11 ,22
2Φ Φ+ =−  (5) 

with 0Φ =  on Γ the boundary. Defining a vector field Ξ  on 

eΩ  as { }T

,1 ,2
,e e

i i
ψ ψ= Φ ΦΞ  and using the divergence theorem 

the weak form of(5)can be constructed as,  

( ),1 ,1 ,2 ,2 d 2 d d
e e e

e e e e e e e

i i i iψ ψ ψ ψ
Ω Ω Γ

Φ + Φ Ω = Ω + ∇Φ ⋅ Γ∫ ∫ ∫ n� (6) 

The boundary terms in (6) cancel out during the assemblage of 

the FE equations for adjacent element edges in the cross-

section domain Ω  and they are also zero on the free edges 

(edges without an adjacent element) to satisfy the boundary 

condition of the torsion problem. The torsional constant tI  of 

the cross-section, in terms of the scalar field, is expressed as, 

( ),1 1 ,2 2 dtI x x
Ω

= − Φ + Φ Ω∫  (7) 

which renders to the summation given with the following 

equation over domain elements as, 

[ ][ ] [ ] [ ]1T

3 1
det de

N e e

e
I

η
ηµ µ −

= Ω
= − ∂ Ω∑ ∫ Φ J X ψ Jψψψψ  (8) 

where [ ]∂ψψψψ  with the definition, 

[ ]

1 1 1 2

2 1 2 2

9 1 9 2

/ /

/ /

/ /

ψ η ψ η
ψ η ψ η

ψ η ψ η

∂ ∂ ∂ ∂ 
 ∂ ∂ ∂ ∂ ∂ =
 
 
∂ ∂ ∂ ∂ 

M M
ψψψψ  (9) 

where [ ]J (Jacobian matrix) is calculated with [ ] [ ][ ]= ∂J X ψψψψ , 

[ ]X  being the nodal coordinates matrix, and Φ  is the vector 

with the scalar field nodal-values as its components. 

Integrations are performed with the 3 3 9× =  point Gauss 

quadrature rule. Gµ =  is the shear modulus and N  is the 

total number of elements. 

C. The Mixed FE Method and Dynamic Analysis 

( ) /i jφ ϕ ϕ ϕ∆= −  and ( ) /j iφ ϕ ϕ ϕ∆= −  are linear shape 

functions used in finite element formulation where 

( )j iϕ ϕ ϕ∆ = − . The subscripts represent node numbers of the 

curved element. The curvatures are satisfied exactly at the 

nodal points and linearly interpolated through the element. 

The curved bar element has two nodes with 2×12 degrees of 

freedom. The variable vectors per node are , , ,u T MΩΩΩΩ . 

In the dynamic analysis, the problem of determining the 

natural frequencies reduces to the solution of a standard 

eigenvalue problem ( ){ } { }2[ ] [ ]ωK M u 0− =  where [ ]K isthe 

system matrix, [ ]M  is the mass matrix u  is the eigenvector 

(mode shape) and ω  is the natural angular frequency of the 

system. Hence the explicit form of standard eigenvalue 

problem in the mixed formulation is 

11 12 2

22 22

[ ] [ ] [ ] [ ] { } { }

[ ] [ ] [ ] [ ] { } { }
ω

K K 0 0 F 0

K K 0 M U 0

                  − =                    
 (10) 

where { }F  denotes the nodal force and the moment vectors 

and { } = { }TU u Ω  signifies the nodal displacement and 

rotation vectors. To attain consistency between (10) and 

( ){ } { }2[ ] [ ]ωK M u 0− = , the { }F is eliminated in (10), which 

yields to the condensed system matrix 
* T 1[ ] [ ] [ ] [ ] [ ]22 12 11 12K K K K K−= − . The eigenvalue problem 

in the mixed formulation becomes( ){ } { }* 2[ ] [ ]ωK M U 0− = . 

III. NUMERICAL EXAMPLES  

The material and geometric properties of the hyperboloidal 
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helix are: the modulus of elasticity is 210GPaE= , Poisson's 

ratio is 0.3υ = , the number of active turns is 7.5n = , the 

height of the helix is 75mmH = , the ratio of the minor 

radius to the major radius of the helix is min max/ 0.5R R =

where max 13mmR = .Closed and open square box sections 

that range from thin to thick with four different thickness-to-

side ratios /t a  ( 0.040 , 0.125 , 0.250 , 0.375 ) where 2 mma =

are employed (see Figs.1(a)-(b)).The torsional rigidity 

moments of these closed and open sections are calculated via 

FE method which is verified in [20]. Referring to /t a  ( 0.040

, 0.125 , 0.250 , 0.375 ) ratios, the computed torsional inertia 

moments for closed square box section are 40.0366tI a= , 

40.0923a , 40.1305a , 40.1399a  and the computed torsional 

moments for open square box sections are 5 48.2 10tI a−= × , 

5 4229.6 10 a−× , 5 41589.2 10 a−× and 5 44455.5 10 a−× , 

respectively. 

A. Static Analysis  

The behavior of the closed and open square box sections, 

ranging from thin to thick with four different thickness-to-side 

ratios, on the nodal variables at the specific points of the 

hyperboloidal helix are investigated. The fixed-free boundary 

condition is used. The helix is subjected to an external load 

acting at the tip of the helix (see Fig. 1, point B). The intensity 

of the load is 310 NzP −= . The hyperboloidal helix problem 

having thin and thick with four different /t a  ratios of the 

closed and open square box sections is solved and the results 

are presented in the Cartesian coordinate system. The 

maximum displacements ( zu ) and fixed end reactions ( zT : 

shear force, yM : moment) for closed and open sections are 

tabulated in Tables I-II. These results are verified using the 

commercial program SAP2000and its Section Designer 

module. 

In the closed square box cross-section, with respect to the 

maximum displacements for the / 0.04t a = ratio, the 

reductions for the next three /t a  ( 0.125 , 0.250 , 0.375 ) ratios 

are 59.9%, 71.5% and 73.4% (Table I). Similarly, in the open 

square box cross-section, with respect to the maximum 

displacements for the / 0.04t a = ratio, the reductions for the 

next three ratios are 96.4%, 99.5% and 99.8% (Table II). It is 

observed that the open square box sections are more sensitive 

the changing of the thickness-to-side ratios (Tables I, II). For 

the maximum displacements of the helicoidal helix, the results 

of the closed square box section for each /t a  ratio are 

decreased by 99.7%, 96.7%, 84.2%, and 61.2% with respect to 

the open square box cross-section results (Tables I, II). 
TABLE I 

THE DISPLACEMENTS, SHEAR FORCES AND MOMENTS OF HYPERBOLOIDAL 

HELIX HAVING THE THIN-THICK SQUARE BOX SECTIONS 

/t a   max( )zu  

(×10-3mm) 
max( )zT  

(×10-4N) 
max( )yM  

(×10-5 Nm) 

0.040 

this study 1.955 9.983 2.591 

SAP2000 1.961 10.00 2.600 

diff.% -0.31 -0.17 -0.35 

0.125 

this study 0.784 9.983 2.591 

SAP2000 0.789 10.00 2.600 
diff.% -0.64 -0.17 -0.35 

0.250 

this study 0.557 9.983 2.591 

SAP2000 0.557 10.00 2.600 
diff.% 0.00 -0.17 -0.35 

0.375 

this study 0.520 9.983 2.591 

SAP2000 0.516 10.00 2.600 
diff.% 0.77 -0.17 -0.35 

diff. % = (This study-SAP2000)×100/This study) 

 
TABLE II 

THE DISPLACEMENTS, SHEAR FORCES AND MOMENTS OF HYPERBOLOIDAL 

HELIX HAVING THE THIN-THICK OPEN SQUARE BOX SECTIONS 

/t a   max( )zu  

(×10-3 mm) 
max( )zT  

(×10-4 N) 
max( )yM  

(×10-5 Nm) 

0.040 

this study 653.7 9.983 2.591 

SAP2000 648.1 10.00 2.600 
diff.% 0.86 -0.17 -0.35 

0.125 

this study 23.55 9.983 2.591 

SAP2000 23.34 10.00 2.600 
diff.% 0.89 -0.17 -0.35 

0.250 

this study 3.520 9.983 2.591 

SAP2000 3.490 10.00 2.600 
diff.% 0.85 -0.17 -0.35 

0.375 

this study 1.340 9.983 2.591 

SAP2000 1.330 10.00 2.600 
diff.% 0.75 -0.17 -0.35 

diff. % = (This study-SAP2000)×100/This study) 

B. Dynamic Analysis  

The objective of this example is to investigate the effects of 

the thickness-to-side ratios of the closed and open sections and 

the boundary conditions on the dynamic behavior of the 

hyperboloidal helix. The fixed-fixed and fixed-free boundary 

conditions are employed. The density of material is
37850kg/mρ = . For the fixed-fixed and the fixed free 

boundary conditions, the first six natural frequency results of 

the helicoidal helix having the closed and open sections are 

presented in Tables III-VI. The results are also verified with 

SAP2000 and its Section Designer module. 

In the case of the fixed-fixed boundary condition and the 

closed square box section, with respect to the fundamental 

natural frequency for the / 0.04t a =  ratio, the reductions for 

the next three /t a  ( 0.125 , 0.250 , 0.375 ) ratios are 6.9%, 

16.0% and 22.3% (Table III). Similarly, in the case of the 

fixed-free boundary condition and the closed square box 

section, with respect to the fundamental natural frequency for 

the / 0.04t a =  ratio, the reductions for the next three /t a  

ratios are 6.7%, 15.7% and 22.1% (Table IV).In the case of 

the fixed-fixed boundary condition and the open closed square 

box section, with respect to the fundamental natural frequency 

for the / 0.04t a =  ratio, the increases for the next three /t a  (

0.125 , 0.250 , 0.375 ) ratios are 213.3%, 527.2% and 831.2% 

(Table V). Similarly, in the case of the fixed-free boundary 

condition and the open closed square box section, with respect 

to the fundamental natural frequency for the / 0.04t a =  ratio, 

the increases for the next three /t a  ratios are 208.1%, 

500.0% and 748.6% (Table VI).For both closed and open 

square box sections, when the influence of the boundary 

conditions is considered the fundamental natural frequencies 
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of the fixed-free boundary condition decreased in the range of 

78.6%~81.3% with respect to the fixed-fixed boundary 

condition (Tables III-VI).For the fundamental natural 

frequency of the hyperboloidal helix having fixed-fixed 

boundary condition, the results of the open square box section 

for each /t a  ratio are decreased by 94.7%, 82.2%, 60.4%, and 

36.4% with respect to the closed square box cross-section 

results (Tables III,V).For the fundamental natural frequency of 

the hyperboloidal helix having fixed-free boundary condition, 

the results of the open square box section for each /t a  ratio 

are decreased by 93.9%, 80.0%, 56.8%, and 33.9% with 

respect to the closed square box cross-section results (Tables 

IV,VI). 

 
TABLE III 

THE NATURAL FREQUENCIES OF HYPERBOLOIDAL HELIX HAVING THE THIN-

THICK SQUARE BOX SECTIONS WITH FIXED-FIXED BOUNDARY CONDITION 

/t a  
 ω (in Hz) 

 1 2 3 4 5 6 

0.04 
this study 326.3 336.2 359.7 608.4 719.1 765.7 
SAP2000 326.0 335.1 356.2 608.6 717.6 764.4 

diff.% 0.09 0.33 0.97 -0.03 0.21 0.17 

0.125 
this study 303.8 312.5 338.0 560.3 668.1 711.2 
SAP2000 303.0 311.2 334.0 560.2 665.8 709.6 

diff.% 0.26 0.42 1.18 -0.04 0.34 0.22 

0.25 
this study 274.1 281.6 307.2 501.6 601.9 640.8 
SAP2000 274.2 281.3 305.3 501.4 601.2 641.1 

diff.% -0.04 0.11 0.62 0.04 0.12 -0.05 

0.375 

this study 253.5 260.4 284.9 462.8 556.6 592.7 

SAP2000 254.0 260.5 284.2 462.4 556.6 593.7 

diff.% -0.20 0.04 0.25 0.09 0.00 -0.17 

diff. % = (This study-SAP2000)×100/This study) 

 
TABLE IV 

THE NATURAL FREQUENCIES OF HYPERBOLOIDAL HELIX HAVING THE THIN-

THICK SQUARE BOX SECTIONS WITH FIXED-FREE BOUNDARY CONDITION 

/t a  
 ω  (in Hz) 

 1 2 3 4 5 6 

0.040 

this study 61.0 61.8 198.1 255.4 322.1 330.0 

SAP2000 60.8 61.6 196.6 255.2 321.6 328.8 
diff.% 0.33 0.32 0.76 0.08 0.16 0.36 

0.125 

this study 56.9 57.6 186.4 235.3 299.5 307.3 

SAP2000 56.6 57.2 184.5 235.1 298.6 305.7 
diff.% 0.53 0.42 1.18 -0.04 0.34 0.22 

0.250 

this study 51.4 51.9 169.6 210.7 270.0 277.3 

SAP2000 51.3 51.8 168.9 210.5 270.0 276.8 
diff.% 0.19 0.19 0.41 0.09 0.00 0.18 

0.375 

this study 47.5 48.0 157.4 194.4 249.7 256.5 

SAP2000 47.5 48.0 157.3 194.2 250.0 256.5 

diff.% 0.00 0.00 0.06 0.10 -0.12 0.00 

 diff. % = (This study-SAP2000)×100/This study) 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

TABLE V 

THE NATURAL FREQUENCIES OF HYPERBOLOIDAL HELIX HAVING THE THIN-

THICK OPEN SQUARE BOX SECTIONS WITH FIXED-FIXED BOUNDARY 

CONDITION 

/t a  
 ω  (in Hz) 

 1 2 3 4 5 6 

0.040 
this study 17.3 23.0 24.0 49.1 55.6 57.9 
SAP2000 17.3 23.1 23.9 48.9 55.4 58.5 

diff.% 0.00 -0.43 0.42 0.41 0.36 -1.04 

0.125 
this study 54.2 71.0 72.1 135.1 153.1 175.2 
SAP2000 54.3 71.4 71.8 134.9 152.6 176.6 

diff.% -0.18 -0.56 0.42 0.15 0.33 -0.80 

0.250 
this study 108.5 134.8 137.1 261.0 300.0 324.4 
SAP2000 108.6 135.4 136.6 260.8 299.1 326.4 

diff.% -0.09 -0.45 0.36 0.08 0.30 -0.62 

0.375 
this study 161.1 183.6 187.1 380.7 423.1 428.2 
SAP2000 161.4 183.8 186.7 381.3 422.0 428.5 

diff.% -0.19 -0.11 0.21 -0.24 0.26 -0.07 

diff. % = (This study-SAP2000)×100/This study) 

 
TABLE VI 

THE NATURAL FREQUENCIES OF HYPERBOLOIDAL HELIX HAVING THE THIN-

THICK OPEN SQUARE BOX SECTIONS WITH FIXED-FREE BOUNDARY 

CONDITION 

/t a  
 ω  (in Hz) 

 1 2 3 4 5 6 

0.040 

this study 3.7 3.9 9.6 20.6 21.4 24.9 

SAP2000 3.7 3.9 9.6 20.6 21.3 - 
diff.% 0.00 0.00 0.00 0.00 0.47 - 

0.125 

this study 11.4 12.0 30.0 63.9 66.2 77.7 

SAP2000 11.4 12.1 30.0 64.0 66.1 - 
diff.% 0.00 -0.83 0.00 -0.16 0.15 - 

0.250 

this study 22.2 23.3 60.2 122.7 126.9 153.1 

SAP2000 22.2 23.3 60.2 123.1 126.7 - 
diff.% 0.00 0.00 0.00 -0.33 0.16 - 

0.375 

this study 31.4 32.6 89.8 166.8 175.3 202.4 

SAP2000 31.4 32.6 89.8 167.0 175.1 202.6 
diff.% 0.00 0.00 0.00 -0.12 0.11 -0.10 

diff. % = (This study-SAP2000)×100/This study) 

 

 

Fig. 2The convergence analysis for zu  displacement of the 

hyperboloidal helix having square box cross-section with fixed-free 

boundary condition   
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Fig. 3The convergence analysis for ω  fundamental frequency of the 

hyperboloidal helix having square box cross-section with fixed-fixed 

boundary condition 

IV. CONCLUSIONS 

Static and dynamic analyses of hyperboloidal helix having 

the thin/thick closed and open square box cross-sections are 

investigated via the mixed FE method. The torsional rigidity 

of the used cross-sections is determined by the method 

proposed by the authors [20]. The finite element solutions are 

compared using the commercial program SAP2000 and its 

Section Designer module. The percent differences between 

these finite element models is in range of 0-1.18% in the case 

of 1000 elements by SAP2000 and 200 elements by the 

present mixed model for both the static and dynamic analyses, 

and, the thin/thick closed and open square box sections. The 

convergence of the static and dynamic analyses of two FE 

analyses is given in Figs. 2-3.In mixed FE analysis, 

convergence of the vertical displacement is upper bound and 

the fundamental natural frequency is lower bound. This 

difference is due to the used torsional rigidity of the cross-

sections, besides the straight SAP2000 elements and the 

curved elements of the present study. The effects of the closed 

and the open square box sections that range from thin to thick 

with four different thickness-to-side ratios and the boundary 

conditions on the static and the dynamic behavior of the 

hyperboloidal helix are discussed extensively. 
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Abstract: The purpose of this paper aims for a geotechnical

analysis based on experimental physical and mechanical

characteristics of Miocene marl situated at Medea region in Algeria.

More than 150 soil samples were taken in the investigation part of the

North-South Highway which extends over than 53km from Chiffa in

the North to Berrouaghia in the South of Algeria.

The analysis of data in terms of Atterberg limits, plasticity index and

clay content reflect an acceptable correlation justified by a high

coefficient of regression which were compared with previous works

in the region. Finally approximated equations have been suggested

that serves as a guideline for geotechnical design locally.

Keywords: Correlation, Geotechnical properties, Miocene Marl,

North-South Highway.

I. INTRODUCTION

HE North-South Highway in Algeria (Chiffa-Berrouaghia

section) in an important part which come within the

framework of the National Road 01 upgrade (RN°01). The

project extends along 53 km, the layout of the road cross

plains but the most part through a mountainous region. Thus,

topographical and geological conditions along the project are

complex and unfavorable which marl formations occupy a

very large field. All these factors are a real challenge for the

geotechnical practitioners and designers of different

construction projects in the region.

In the litterature, we can find several works decaded for

marls study and their characterization thus the factors

influencing their  behavior. O.J. Pejon et al. (1997) [1] studied

the effect of water on the clay-marl rocks and the contribution

of the mineralogy and texture in the swelling process.

Klotz. (1998) [2], as well as Monnet et al. (2012) [3] studied

the role of wetting-drying cycles on the degradation of marl.

But also the influence of freeze-thaw (Rovera et al. (1999))

[4].

Extensive studies were carried out on marl in the Algerian

Tell (see for example: Bourougaa & Monjengue. (1989) [5],

Chebbani & Belaidi. (1997) [6]). Other researchers have

shown that the type of marl is a determining factor in the

erosion of soils in Algeria (Brahmia. (1993) [7], Kouidri et al.
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(2010) [8]). Whereas Roose. (1994) [9] showed that the marl

is highly vulnerable to gully.

In the geological and geotechnical point of view, many

research field can be found in the marly soils of Algeria,

including the plaisanciennes marls of Algiers (K. Benallal &

K. Ourabia. (1988) [10], D. Chiheb et al. (2010) [11], Z.

Derriche & G. Cheikh Lounis. (2004) [12]).

F.Z. Aissou & A. Nechnech. (2011) [13] conducted an

analysis of the withdrawal swelling potential of the clay marl

soils of Plaisancian age in Algiers region, while M.H. Aissa &

Kh. Haddouche. (2011) [14] conducted a study of the marly

schist formations subjected to landslides.

In the eastern region of Algeria, O. Boudlal et al. (2015)

[15] conducted a study on the marl in the region of Tizi Ouzou

to use as a filling material in roads while Athmania D. et al.

(2010) [16] also conducted an analysis of clays and marl of

Miocene in the Mila region exactly the risk of withdrawal

swelling of these formations and also the data from the

geotechnical researches in the region (Afès. (1996) [17], A.

Mamoune. (2002) [18], Benaissa & Bellouche. (1999) [19]).

In the target area (Medea), the Miocene marls are very

sensitive to erosion[8]. In the literature there is a gap in studies

and geotechnical research on Miocene marl of Medea, except

a recent study achieved by A. Medjnoun et al. (2014) [20]

which serves as a reference document for validation of the

present study.

This article aims studied the Miocene marl exposed in the

region of Medea based on the analysis of the results of

laboratory tests, executed as part of geotechnical investigation

of the North-South Highway between Chiffa and Berrouaghia,

to establish correlations between physical and mechanical

parameters of marl in question.

II.GEOLOGICAL SETTING OF THE STUDY AREA

The area between Chiffa and Hamdania begins with

medium and lower Cretaceous formations consisting mainly of

fractured and weathered schists. The gray marl of Cretaceous

age experience a high alteration with exposition to the air in

the less steep slopes where water causes very slowly.

Thereafter, we encounter the Turonian calcareous

formations and calcareous marl of Vraconian between

Hamdania and Medea.

Marls are greenish, non laminated, hard enough, brecciated,

and hard marls which have a violet color with amygdaloïde

texture, accompanied by compact calcareous of homogenous

grain of the same color (E. Renou. 1842) [21].

Medea region is constituted by a tray, which exceeds

altitude of 900m. This tray is formed of tertiary fields [21] of
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Middle Miocene age (Helvetian) based on Cretaceous

(Senonian-Cenomanian). This Helvetian is all most

constituted of marl, becomes sandstone in the top and

constituting the plate of Medea.

This plate is syncline, oriented N.W-S.E divided into three

compartments by faults N.E-S.W with a rejection of 25

meters.

To the South of this plate between Medea and Damiette, a

layer of sand and clay separates sandstone in two levels.

Between Medea and Berrouaghia extends the Middle

Miocene, characterized by a large amount of marine fossils,

and especially by the shells of oyster genres, comb, bucarde,

And by various polyparies. As two main formations dominate:

Lower Miocene:

Formed by a clayey sandstone series, and a series of marl of

light gray color, little importante.

Lower Cretaceous (Albian):

Consists of a series of detrital clay and quartzites and another

series of reef limestone.

At Berrouaghia city, we encountered a series of

Cenomanian-Turonian-Vracano formations consists of:

Black limestones with Ammonites and Belemnites.

Marls with a few large Calcareous shoals at the top.

Calcareous rocks with phtanites locally.

Beyond Berrouaghia, the Miocene land gradually fades,

except for summits and hills: it gives way to a formation

composed of bluish or blackish marl, almost everywhere

gypsum, alternating with gray calcareous marl, and generally

have layers inclined at 45 degrees [21].

III. TECTONIC CONTEXT OF THE REGION

The tectonic units are Autochton and telliens displaced

during the lower Miocene from the North to the South exhibit

many lower Cretaceous facies, this superposition followed by

postablecloth formations of Miocene age which is the basin of

Medea. This tectonisation manifests by folding, faults, and

erosions which reveal windows of Tellian tablecloths infra-

Miocene.

Towards Medea we encountered marl facies of lower

Miocene, and marl and clay of upper Miocene.

IV. SITE CHARACTERISTICS OF MIOCENE MARL

This study is interested in marl formations of Miocene age,

which are generally located in the layout of the North-South

Highway between PK20 and PK40. (Fig.1).

Senonian Marl Cenomanian Marl.

Helvetian Marl Sandstone of Miocene.

Fig. 1 Location of Miocene Marl in the plan [22]

These marls have a Grey-bluish color, locally in greyish-

green and yellowish-green, homogeneous, contain fissures

where water circulates, the permeability is low (The

permeability coefficient ), containing a large

crustacean fossil and a fragments of fossil. With adding 5% of

hydrochloride there will effervescence of the marly rock.

The joints are developed vertically and often there to thin

bands of iron oxide, fragile, extremely easy to disintegration,

and diagenetic processes are low, also marls have a low wind

resistance capacity, the morphology of the terrain is often flat.

The slope is less than 20 ° generally (Fig. 2)

Fig. 2 Overview on the Morphology of Miocene Marn in Medea

region.

V.CHARACTERISTICS OF THE MIOCENE MARL IN LABORATORY

V.1. Mineralogical composition of marl:

The determination of the mineralogical composition of

Miocene marl is verified by the analysis of the X-ray

diffraction spectrum. The results obtained are in Table I:

TABLE I
Mineralogical composition of Marl.

Statistical
Property

Minerals

Samples

Number

Maximum

Value

Minimum

Value

Average

Value
Standard

Deviation

Albite 7 7 3 4 1.4

Calcite 13 38.9 15 20 6.1

Dolomite 7 4 1 2 1.1

Gypsum 1 2 2 2 -

Orthose 6 8 3 5 1.8

Quartz 7 26 20 24 2.4

Illite 7 14 6 10 3.0

Kaolinite 7 13 8 11 1.8

Montmorillonite 7 26 18 21 3.1

Ferruginous
Minerals

7 6 6 6 0.5

Table I reflects a complex mineralogical composition of

Miocene Marl. The most abundant clay minerals are: Illite,

kaolinite and montmorillonite, totally they can reach 42%,

followed by the Quartz silica with 24%, and finally Calcium
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carbonate between 38.9% and 15%. The cement material is

calcareous.

V.2. Physical properties of marl:

The study of the physical properties of marl Miocene

focuses on the particle size, Atterberg limits, soil density (dry

and wet) and the void ratio of the soil. The test results are in

Table II, note that the liquid limit is measured according to the

French standard NF P94-052-1 [23].

TABLE II

PHYSICAL CHARACTERISTICS OF MARL

Statistical

Property

Physical
Property

Samples

Number

Maximum

Value

Minimum

Value

Average

Value

Standard

Deviation

Pacticle size 150 100.0 72.9 99.2 3.2

Pacticle size 150 100.0 50.5 87.7 14.4

Pacticle size 150 64.5 4.2 30.3 15.1

Water
content

150 33.4 9.0 18.3 4.0

Liquid Limit 150 65.0 24.8 43.8 9.7

Plastic Limit 150 31.8 11.6 20.6 3.8

Plasticity

Index

150 39.3 8.9 23.2 7.0

Consistency

Index

150 1.77 0.82 1.14 0.17

Clays

Activity

- 3.69 0.39 0.95 0.53

Wet Density 130 2.25 1.83 2.06 0.09

Dry Density 130 2.00 1.54 1.75 0.12

Void Ratio 130 0.884 0.35 0.579 0.114

The plasticity index is plotted as a function of liquid limit

of 150 samples on the plasticity Abacus of Casagrande

(Fig. 3). The blue line on the abacus has the following

equation: .

Note that the cloud points are above the blue line. For this

purpose, the marl is classified as a little plastic clay to a very

plastic clay ( .
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Fig. 3 Plasticity Classification of the Miocene marl

Fig. 4 Clay content as function of liquid limit.

Subsequently, the proportion of clay less than 0.002 mm

is drawed as a function of Liquid limit (Fig. 4). A

linear relationship between the liquid limit and the clay

content can be seen and this relationship follows this equation:

with a regression coefficient

.

Similarly, the plasticity index is drawn as function of clay

content using data of the present study and the data

from the study conducted by [20] for comparison. (Fig. 5)

For the present study: with a

regression coefficient

For the comparative study conducted by [20] :

with a regression coefficient
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Fig. 5 Plasticity index as function of clay content

V.3. Deformation index of marl:

Statistical analysis of the consolidation test results of all 33

samples is in Table III. The analysis shows that the values are

strongly discrete. It should be noted that the consolidation test

is based on the French standard XP P 94-090-1 [24]

TABLE III

Consolidation test results of Miocene Marl.

Statistical

Property

Physical
Property

Samples
Number

Maximum
Value

Minimum
Value

Average

Value
Standard
Deviation

Preconsolidation

pressure (kPa)
33 530 90 237 65.4

Compression

index
33 0.198 0.020 0.123 0.048

Swelling

coefficient
33 0.072 0.006 0.035 0.016

Fig. 6 Swelling coefficient as function of compression index.

The swelling coefficient is drawn as a function of

compression index (Fig. 6). The fitted equation is:

with 0.63.

V.4. Mechanical characteristics of marl:

A strength shear tests were performed by using 20

undrained unconsolidated samples of marl and 52 drained

consolidated samples of marl. The analysis of Table IV shows

that the values of cohesion with the two procedures cited

above reflect a wide discretion, whereas the values of the

internal friction angle reflect a small discretion.

TABLE IV
Values of Shear Strength Test on the Miocene Marl.

Statistical
Property

Physical
Property

Samples Number
Maximum

Value

Minimum

Value

Average
Value

Standard

Deviation

Undrained

Conditions

Cohesion

(kPa)
20 132 49 89 23

Friction

Angle
(°)

20 34.6 16.2 20.4 4.3

Drained

Conditions

Cohesion

(kPa)
52 177 20 62 31

Friction

Angle
(°)

52 32.9 13.5 22.8 4.2

V.5. Swelling index of marl:

The swelling test was carried out following the French

standard NF P94-091 [25]. Statistical analysis of the swelling

of test results of all 16 samples is in Table V. The results show

that the values are quite discrete.

TABLE V
Swelling index of Miocene Marl.

Statistical
Property

Property

Samples

Number

Maximum

Value

Minimum

Value

Average

Value
Standard

Deviation

16 3.12 0.26 1.78 0.75

Swelling

pressure

(kPa)
16 400 46 205 104

VI. DISCUSSION OF THE RESULTS

Through our study, the following notes can be concluded:

According to the plasticity index , the Miocene

marls are plastic.

According to the BRE method (1980) [26],

and , the swelling potential is medium to

high.

According to the undrained cohesion kPa, the soil is

firm.

According to the compression index , soil

minerals are kaolinites.

According to swelling coefficient , the swelling

risk is high.

Thereafter, correlations are made between the clay content

as function of liquid limit , between plasticity index

as function of clay content in a hand, and between the

swelling coefficient as function of compression index in
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the other hand. Correlations reflect a linear relationship

between parameters with a high regression coefficient .

For this purpose, equations are suggested:

with

with

with 0.63

VII. CONCLUSION

Through the statistical analysis of geotechnical results

performed on the Miocene marl as part of the recognition of

the North-South Highway crossed the Medea region fitted

equations, and notes were proposed between the geotechnical

parameters with a good accuracy justified by the value of the

regression coefficient.

The equations proposed in this study will help to better

understand the geotechnical properties of Miocene marl of

Medea region, and a fast tool of design when obtaining these

settings seems difficult, while there is some guidance and

reference for the geotechnical investigation on the local scale.

This work is of paramount importance since it enabled to

provide an invaluable data to be served first in future research

works in the Medea region and second a way to geotechnical

engineers and practitioners in the conception projects.
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Abstract— Energy harvesting is the technology which gathers and 

converts external energies such as light, vibration and heat which are 

disposed into reusable electrical energy and uses such electrical energy. 

The vibration energy harvesting is very interesting technology because 

it produces very high density of energy and unaffected by the climate. 

Vibration energy can be harvested by the electrostatic, 

electromagnetic and piezoelectric systems. 

The electrostatic system has low energy conversion efficiency, and 

the piezoelectric system is expensive and needs the frequent 

maintenance because it is made of piezoelectric ceramic. On the other 

hand, the electromagnetic system has a long life time and high 

harvesting efficiency and it is relatively cheap.  

The electromagnetic harvesting system includes the linear 

generator and the rotary-type generator. The rotary-type generators 

requires the additional mechanical conversion device if it uses linear 

motion of vibration. But, the linear generator uses directly linear 

motion of vibration without a mechanical conversion device and it has 

uncomplicated structure and light weight compared with the 

rotary-type generator. Therefore, the linear electromagnetic generator 

can be useful in using vibration energy harvesting. 

The pole transformer systems need electricity sensor system for 

sending voltage and power information to administrator. Therefore, 

the battery is essential and its regular maintenance of replacement is 

required. In case of the transformer of high location in mountainous 

areas, the person can’t easily access it resulting in high maintenance 

cost. 

To overcome these problems, we designed and developed the linear 

electromagnetic generator which can replace battery in electricity 

sensor system for sending voltage and power information of the pole 

transformer. And, it use vibration energy of frequency more than 50 

Hz by the pole transformer. In order to analyze the electromagnetic 

characteristics of small linear electric generator, a commercial 

electromagnetic finite element analysis program "MAXWELL" was 

used. Then, through the actual production and experiment of linear 

generator, we confirmed output power of linear generator.

Keywords—Energy harvesting, Frequency, Linear 

generator, Experiment.
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Abstract— In recent years, the innovative technologies such as big 

data, artificial intelligence, and IoT have been introduced and 

developed with huge impacts for all participants in industry. However, 

industry experience with commercialization of such technologies 

suggests that most of companies have a great amount of uncertainty in 

estimating the investment costs and the time required during 

technology commercialization periods. To strengthen industrial 

competitiveness and improve the overall technological level of the 

country, government-funded research and project are very important 

and the government has a lot of support for SME-led technologies with 

government-funded research and projects. Generally, companies 

voluntarily take participate in government-led project, the government 

evaluates and selects the project in accordance with the objective 

evaluation system based on the technology proposed by the company. 

Therefore, the government should be able to confirm how reasonable 

that the commercialization period and cost required by a company, and 

will be able to make efficient investments through it. This study 

proposes a validation system, which confirms that the cost and period 

of technology commercialization proposed by each individual 

company based on the R&D data about 10,000 cases of SMEs in South 

Korea for the last five years. Specifically, if the company proposes a 

period of commercialization and the costs for the technical 

characteristics of a particular technology to the government, a system 

is able to determine whether or not the cost and period suggested by 

the company is reasonable. The provided system in this study has a 

great theoretical contribution in terms of being able to check the 

relationships between the SME technology commercialization status 

and multiple factors influencing the commercialization. Also, it has a 

practical contribution in that our findings provide a great guidance on 

the right selection of government-led projects. 

 

 

 

Keywords—R&D, SME, Technology Commercialization, Validation 

System 
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Surface Erosion and Slope Stability Assessment of
Cut and Fill Slope

Kongrat Nokkaew

   Abstract—This article assessed the surface erosion and stability
of cut and fill slope in the excavation of the detention basin, Kalasin
Province, Thailand. The large excavation project was built to enlarge
detention basin for relieving repeated flooding and drought which
usually happen in this area. However, at the end of the 1st rainstorm
season, severely erosions slope failures were widespread observed.
After investigation, the severity of erosions and slope failure were
classified into five level from sheet erosion (Level 1),  rill  erosion
(Level 2, 3), gully erosion (Level 4), and slope failure (Level 5) for
proposing slope remediation. The preliminary investigation showed
that lack of runoff control were the major factors of the surface
erosions  while  insufficient  compacted  of  the  fill  slope  leaded  to
slopes failures. The slope stability of four selected slope failure was
back calculated by using Simplified Bishop with Seep-W. The result
show that factor of safety of slope located on non-plasticity sand was
less  than one,  representing instability  of  the  embankment  slope.
Such analysis agreed well with the failures observed in the field.

  Keywords—surface erosion, slope stability, detention basin, cut
and fill
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Synergistic Studies of Multi-Flame Retarders
Using Silica Nanoparticles, and Nitrogen and
Phosphorus-Based Compounds for Polystyrene

Using Response Surface Methodology
Florencio D. De Los Reyes, Magdaleno R. Vasquez Jr., Mark Daniel G. De Luna, Peerasak Paoprasert

   Abstract—The  effect  of  adding  silica  nanoparticles  (SiNPs)
obtained  from  rice  husk,  and  phosphorus  and  nitrogen  based
compounds  namely  9,10-dihydro-9-oxa-10-phosphaphenantr-
ne-10-oxide (DOPO) and melamine, respectively, on the flammability
of polystyrene (PS) was studied using response surface methodology
(RSM). The flammability of PS was reduced as the limiting oxygen
index (LOI)  values  increased when the flame retardant  additives
were added. DOPO exhibited the best retarding property increasing
the  LOI  value  of  PS  by  42.4%.  A  quadratic  model  for  LOI  was
obtained  from the  RSM results,  with  percent  loading  of  SiNPs,
DOPO,  and  melamine,  as  independent  variables.  The  observed
increase  in  the  LOI  value  as  the  percent  loading  of  the  flame
retardant additives is increased, was attributed both to the main
effects and synergistic effects of the parameters, as the LOI response
of SiNPs is greatly enhanced by the addition of DOPO and melamine,
as shown by the response surface plots. This indicates the potential
of  producing  a  cheaper,  effective,  and  non-toxic  multi-flame
retardant  system  for  the  polymeric  system  via  different  flame
retarding mechanisms.

  Keywords—flame  retardancy,  polystyrene,  response  surface
methodology, rice husk, silica nanoparticle
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ABTRACT: Over the period of time, several approaches have been undertaken to mitigate the 

challenges associated with bone regeneration. This includes but not limited to xenografts, 

allografts, autografts as well as artificial substitutions like bioceramics, synthetic cements and 

metals. The former three techniques often come along with peculiar limitation and problems 

such as morbidity, availability, disease transmission, collateral site damage or absolute rejection 

by the body as the case may be. Synthetic routes remain the only feasible alternative option for 

treatment of bone defects. Hydroxyapatite (HA) is very compatible and suitable for this 

application. However, most of the common methods for HA synthesis are either expensive, 

complicated or environmentally unfriendly. Interestingly, extraction of HA from bio-wastes 

have been perceived not only to be cost effective, but also environment friendly. In this 

research, HA was synthesized from bio-waste: namely bovine bones through three different 

methods which are hydrothermal chemical processes, ultrasound assisted synthesis and 

ordinary calcination techniques. Structure and property analysis of the HA was carried out 

through different characterization techniques such as TGA, FTIR, and XRD. All the methods 

applied were able to produce HA with similar compositional properties to biomaterials found 

in human calcified tissues. Calcination process was however observed to be more efficient as it 

eliminated all the organic components from the produced HA. The HA synthesized is unique 

for its minimal cost and environmental friendliness. It is also perceived to be suitable for tissue 

and bone engineering applications. 

 

INTRODUCTION 

Bone defects often arise either through traumatic or non-traumatic experiences and most 

of the medical treatments often administered to victims of bone defects majorly demands 

artificial bone grafts. Recently, the development of materials whose application is related to 

bone regeneration and replacement have gained increased attention [1]. A vast number of 

biomaterials are under investigation as suitable substitute for grafts. Notable among these 

materials is porous hydroxyapatite (HA) (Ca10(PO4)6(OH)2), and some other similar calcium 

phosphate ceramics (such as tricalcium phosphate) [2].  
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Hydroxyapatite has been specifically reported to possess high biocompatible, 

osteoconductive, nontoxic, noninflammatory, nonimmunogenetic as well as bioactive 

properties, which makes it highly suitable for osteointegration [3]. Thus, hydroxyapatite is 

commonly used in orthopaedic, maxillofacial and dental applications. Preparation of HA from 

both natural and synthetic sources have been achieved through various techniques as well as 

from sources which include animal bone, coral exoskeleton and also through chemical synthesis 

[4]. Some of the methods which have been used to synthesize HA includes emulsion liquid 

membrane [5], microwave mediated methathesis [6], chemical precipitation [7], hydrolysis [8], 

expeditious microwave irradiation [9], microemulsion [10] and ultrasonic irradiation [11]. 

Mechanochemistry technique have also been used to synthesize HA with the help of different 

reactants such as CaO and CaHPO4 [12], Ca(NO3)2 and (NH4)3PO4 [13], Ca(OH)2 and H3PO4 

[14] and Ca(NO3)2 and C6H15O3P [15]. Furthermore, other researches are based on investigating 

the influence of different parameters on synthesis of HA through hydrothermal process. The 

investigated parameters include temperature [16], pH [17] and surfactant [18]. It was found 

however that most of these synthetic methods are either biologically unsafe or somewhat 

complicated [19].  

 

Attention is therefore being shifted towards extraction of HA from natural sources most 

especially due to the economic feasibility, environmental friendliness of this process [3] and 

the possibility for large scale production [3]. HA bioceramics have been reportedly extracted 

from some biological wastes such as fish bones, bovine bones as well as the teeth and bones of 

pig [4]. Most of the early extraction processes of HA from biowastes were majorly achieved 

through ordinary calcination (thermal decomposition). As research progressed, other methods 

such as subcritical extraction and alkaline hydrothermal were also exploited for the extraction 

of HA from biowastes [20]. In a particular research, the three main methods (thermal 

decomposition, subcritical extraction and alkali hydrothermal technique) were compared for 

the extraction of HA from bovine bones. It reported that the thermal decomposition method 

produced HA nanorod rather than nanoparticles which was obtained from the other techniques 

[20]. However, alkali hydrothermal and subcritical processes were said to produce smaller 

particle size HA as observed from SEM and FESEM results. Generally from their research, it 

was reported that the three methods offers the advantage of being simple and cheap, thereby 

deserving large scale applications. In a similar research, chemical and thermal processes were 

combined for HA extraction from cortical portions of bovine bones. Result showed that the 

produced HA has much resemblance with calcified tissues of human. It was suggested that 

nanoporous structure, chemical constituents and resorbable nature of the HA would be of 

immense benefit if exploited for bone engineering application [21]. The objective of this study 

is to synthesize natural HA from cow bones through different approaches such as ultrasonic 

treatment, hydrothermal treatment as well ordinary calcination techniques. Characterizations 

such as TGA, XRD and FTIR were used to investigate the properties of the synthesized 

materials and they were compared with the standard HA.  
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MATERIALS AND METHODS 

Bone preparation 

Femur of adult bovine ( ̴ 3 years old) was purchased from local slaughter house in Jaya 

Garden, Kuantan Malaysia. The bones were washed carefully to remove fats and other 

substances adhering to the surface. Cleaning was done in 4% NaOH solution under 

hydrothermal conditions and the bones were opened up using a jar crusher in order to remove 

the macroscopic organic parts consisting of proteins collagen e.t.c. After this the bones were 

washed in hot 1% NaOH solution before it was dried at 150 ᴏC for 24 h. Dried bones were 

grinded and sieved into fine particles with particle size of about 450 µm.  

Synthesis of hydroxyapatite 

The natural HA was derived through some chemical and thermal processing of the bone 

powder. The three different techniques employed are alkaline hydrothermal process, ultrasound 

assisted alkaline hydrothermal process and calcination process. The materials obtained through 

these methods were given code names as ALK, ULS and CAL respectively. An untreated bone 

powder sample referred to as RAW was used as control and its properties were compared with 

the treated samples. For the three methods, 20 g of the bone powder was used. Ultrasound 

treatment was conducted using an ultrasound bath (Daihan Ultrasonic Bath; Crest-ultrasonics) 

the bone powder was soaked in a solution of 1M NaOH at 1:50 for sample and solvent 

respectively. The beaker was placed in the ultrasound bath set at a temperature 100 oC and the 

process was continued for 2 h. After treatment, the mixture was filtered and the residue was 

washed severally using deionized water until pH 7 was attained. Drying was done for 24 h at 

105 oC after which the material was grinded and kept for further analysis. 

  

Alkaline hydrothermal treatment was conducted using a heating mantle set at 100 oC 

and the experiment was conducted for 3 h under reflux on solution containing 1:50 of sample 

and solvent respectively. After the experiment, filtration, washing, drying and grinding was 

carried out as described for ultrasound treatment. The obtained material was kept in plastic bags 

for further analysis. Calcination process was conducted in a furnace at temperature of 850 oC 

at a rate of 10 oC/min for 1 h [20]. 

 

Characterizations 

Surface chemistry of the HA was analysed through FTIR analysis. This was used to 

investigate the presence, appearance and disappearance of functional groups in the HA. It was 

carried out to understand the possible phase changes as well as determine the deviations of the 

synthesized HA from stoichiometric HA. The analysis was conducted with the help of an FTIR 

spectrometer (Nicolet iS5 iD7 ATR; THERMO SCIENTIFIC, Germany), fitted with OMNIC 

software. The standard KBr technique was used to obtain the IR spectra in a scanning 

wavelength range of 400-4000 cm-1. X-ray diffraction was performed to deduce the crystalline 

structure of the HA. Analysis was carried out at a scanning speed of 1deg min-1 over a scanning range 

of 3-60o and sampling step of 0.02o using an X-ray diffractometer. Thermogravimetric analysis was 
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performed to investigate the thermal properties of the HA using a TA analyser (TGA Q500 

V6.4, Germany). About 5 ± 2 mg sample was placed in a platinum crucible under nitrogen 

atmosphere at a flow rate of 40 mL min-1. Heating was conducted at 10 oC min-1 in the range 

from 25-1000oC.  

 

RESULTS AND DISCUSSION 

Thermal Analysis 

The TGA spectra for raw cow bone powder (RAW), hydroxyapatite obtained through 

alkaline hydrothermal process (ALK), hydroxyapatite obtained through ultrasound-assisted 

alkaline hydrothermal processes (ULS), and hydroxyapatite obtained through calcination 

(CAL) (750 oC for 2 h) are illustrated in Figure 1. The observable weight loss which occurred 

in the samples is as follows:  

 From room temperature to around 200 oC can be attributed to evaporation of residual 

surface adsorbed water. Whereas this loss was obvious in the spectra of RAW, ULS and ALK, 

is does not appear in spectra for CAL indicating that it is totally dry as observed by another 

researcher [20]. Another weight loss can be seen between 250 and 500 oC which can be 

attributed to the burning of organic components of the material [22]. The other weight loss from 

between 600 and 800 oC could be due to endothermic dissociation of trace CO�
��. 

Decomposition of CO�
�� have been reported to occur from about 400-600oC in air and 500-

890oC under nitrogen atmosphere [21], which conforms to the result obtained herein.  

On the other hand, it can be generally seen that weight loss for all the samples except 

CAL was continuous until between 750-800 oC after which the curves attained balance. As 

illustrated in Figure 1, after 800 oC, the weight losses for RAW, ULS, ALK and CAL were 35, 

14, 12 and 2% respectively. Literature review revealed that the bone generally contains about 

30-40% organic components and 60-70% inorganic components [23-25]. The larger weight loss 

(35%) obtained for RAW can therefore be attributed to presence of larger amount of organic 

materials compared to other samples. From these results it can be inferred that while 

hydrothermal processes and other techniques reduced the amount of organic materials in the 

bone powder, calcination totally removed the organic materials from the bone.  
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Figure 1: TGA spectra for calcined (CAL), chemical hydrothermal (ALK), ultrasound treated 

(ULS) and untreated (RAW) bone powder. 

XRD analysis 

The XRD diffractograms for RAW, ULS, ALK and CAL are illustrated in Figure 2. The 

spectra were validated against the ICCD standard HA DB card number 01-074-9761. All the 

peaks associated with the standard HA  was found to be present in the spectrum for CAL, ALK 

and ULS. Thus indicates that all of the treatment methods applied herein are capable of 

removing collagen and other organic components from the raw bones without necessarily 

disrupting the molecular skeletal of the HA [26]. Contrary to this, the spectra for RAW was 

found to be short of certain peaks from the standard spectra. This suggests the presence of 

certain fibrous collagen in the samples which might have dispersed the X-ray radiations [20]. 

However, the XRD parameters for the different samples included in Table 1 revealed that only 

the calcined sample possesses same parameter as the standard HA. This suggests that 

calcination process is necessary to fully eliminate collagen and other organic materials from the 

raw bone in order to obtain pure HA. 
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Figure 2: XRD diffractogram for calcined (CAL), chemical hydrothermal (ALK), ultrasound 

treated (ULS) and untreated (RAW) bone powder. 

 

Table 1: XRD parameters for calcined (CAL), chemical hydrothermal (ALK), ultrasound 

treated (ULS) and untreated (RAW) bone powder 

 

2θ 

(deree) 

Diffraction  

line Index 

 

d(nm) 

      

FWHM 

    

 

26 

 

002 

ICCD CAL ALK ULS RAW  ICCD CAL ALK ULS RAW 

3.41 3.41 3.41 3.42 3.39 0.16 0.16 0.35 0.46 0.35 

29 210 3.06 3.06 3.04 3.05 -  0.18 0.18 0.96 1.17 - 

33 300 2.70 2.70 2.70 2.70 2.74  0.17 0.17 0.74 0.94 2.02 

40 130 2.25 2.25 2.25 2.24 2.23  0.16 0.16 1.09 1.21 1.01 

46 222 1.94 1.94 1.93 1.93 1.93  0.16 0.16 0.58 0.63 1.09 

 

Fourier transforms infrared spectroscopy 

The FTIR spectra for RAW, CAL, ALK and ULS are illustrated in Figure 3. Generally, 

the characteristic absorbance peaks of apatite phase can be seen from the individual spectrum 

of each sample. The bands at the upper wavelength from around 3500-3200 cm-1 can be 

attributed to stretching vibrations of bonded hydroxyl groups [27]. This functional group 
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representation which was also evident around 1637 cm-1 in the spectrum for the RAW is perhaps 

due to the presence of large quantity of surface adsorbed water on the raw bone powder [4]. 

The presence of this band in the spectrum of the other samples can be associated represents the 

hydroxyl groups of the HA [28]. At around 2930-2840 cm-1, a low intense band can be seen 

which is assigned to vibrational stretching of C-H bonds. This band which indicates the 

presence of organic materials in the sample, was absent from the CAL spectra indicating that 

the heat treatment was able to eliminate organic components from the bone powder to produce 

pure HA [28]. The peak at 1015 cm-1 and 960 cm-1 are attributed to the stretching vibrations of 

phosphate (PO�
��) ions whereas deformational vibrations of PO�

�� ions appeared at 605-550 

cm-1 [19]. The peaks which appeared at 1457 cm-1 and 1410 cm-1 suggests the presence of CO�
�� 

in the synthesized HA. The peak at 872 cm-1 is assigned to A type carbonate substitution into 

the synthesized HA, indicating the presence of surface labile carbonates [4]. From literature, it 

had been revealed that bones are natural composites made up of collagen and some 

hydroxycarbonate apatite [23]. Similarly, it had been reported that calcium phosphates 

including HA exhibits compositional structures which are identical to those of natural bones 

[29]. Thus the HA synthesized in this study possesses similar chemical properties with the type 

of biominerals which are present in calcified human tissues.  

 
 

CONCLUSSION 

Natural hydroxylapatite was synthesized through three different methods which are alkaline 

hydrothermal process, ultrasound assisted alkaline hydrothermal process and calcination 

process. Based on the characterizations conducted, all the three methods were suitable for HA 

synthesis. However, the only calcination process able to eliminate all the organic components 
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from the HA. Furthermore, HA obtained through calcination process revealed great similarity 

with biomaterials which are present in calcified human tissues. 
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Teachers' Gender-Counts a Lot: Impact of

Teachers’ Gender on Students’ Score Achievement

at Primary Level

Aqleem Fatimah

   Abstract—The purpose of study was to find out the impact of

teachers’  gender  on  students’  score  achievement.  Focusing  on

primary  level’s  teachers  &  students,  a  survey  research  was

conducted by using convenient sampling technique. All the students

of  grade  four  (1500)  and  fifty-six  teachers  (equally  divided  by

gender) from the 50 randomly selected coeducational schools from

Lahore  were  taken  as  sample.  The  academic  performance  was

operationalized using a t-test on standardized achievement tests of

the students in language, science mathematics and social studies. In

addition,  all  those  gender  based  characteristics  of  teachers  that

count a lot  in classroom interactions (taking Multi-grade classes,

classroom strategies,  feedback strategies  and evaluation method)

that influence students’ achievement were also analyzed by using a

questionnaire and an observation schedule. The results of the study

showed  better  academic  achievement  of  students  (girl  &boy)  of

female  teachers  comparatively  to  the  students  of  male  teachers.

Therefore, as the female teachers’  number lacks in Pakistan, the

study  suggests  policy  makers  to  seek  guidelines  to  induct  more

specialized and professionally competent female teachers because

their  induction will  prove highly beneficial  for  the betterment of

students’ score achievement.

  Keywords—gender, teacher, competency, score achievement
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The Effects of Weather Events and Land Use
Change on Urban Ecosystems: From Risk to

Resilience
Szu-Hua Wang

   Abstract—Urban  ecosystems,  as  complex  coupled  human-
environment  systems,  contain  abundant  natural  resources  for
breeding natural assets and, at the same time, attract urban assets
and consume natural resources, triggered by urban development.
Land use change illustrates the interaction between human activities
and environments factually. However, IPCC (2014) announces that
land use change and urbanization due to human activities are the
major cause of climate change, leading to serious impacts on urban
ecosystem resilience and risk. For this reason, risk assessment and
resilience analysis are the keys for responding to climate change on
urban  ecosystems.  Urban  spatial  planning  can  guide  urban
development  by  land  use  planning,  transportation  planning,  and
environmental planning and affect land use allocation and human
activities by building major constructions and protecting important
national land resources simultaneously. Urban spatial planning can
aggravate climate change and, on the other hand, mitigate and adapt
climate change. Research on effects of spatial planning on land use
change  and  climate  change  is  one  of  intense  issues  currently.
Therefore, this research focuses on developing frameworks for risk
assessment and resilience analysis  from the aspect  of  ecosystem
based  on  typhoon  precipitation  in  Taipei  area.  The  integrated
method  of  risk  assessment  and  resilience  analysis  will  be  also
addressed  for  applying  spatial  planning  practice  and  sustainable
development.

  Keywords—ecosystem, land use change, risk analysis, resilience
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ABSARACT  

In  this  paper  we  compare five methods of biological  fuel  cell fabrication by  combining  a  

Shewanella  oneidensis  microbial  anode  and  a  laccase-modified  air-breathing  cathode. As  a  result of 

bio fuel cell laccase with graphite nanofibers , carbon surface (PAMAN , on the pt/hpg electrode , 

graphite sheets MWCNT and with (PG) and(MWCNT) showed,respectively. Describes methods for 

creating  controllable  and  reproducible  bio-anodes  and  demonstrates  the  versatility  of  hybrid  

biological fuel  cells. the laccase-based biocathodes prepared either with the crude extract or with the 

purified enzyme are able to provide electrochemically active and stable biomaterials. The laccase-based 

biocathodes prepared either with the crude extract or with the purified enzyme are able to provide 

electrochemically active and stable biomaterials. When the device was fed with transdermal extracts, 

containing only 30μM of glucose, the average peak power was proportionally lower (0.004mW). The 

result of   bio fuel cell  with with graphite nanofibers showed the enzymatic fuel cell reaches 0.5 V at open 

circuit voltage with both, Ethanol and Methanol and the maximum current density observed for E2 

electrode was 228.94mAcm. ����

Keywords: 

Enzymatic electrode, Fuel Cell, Immobilization, 

Laccase 

 

Intruduction  

According research by (H.duToit et,al) in electronic 

technologies and   nanotechnology open up exciting 

prospects in the field of wearable healthcare   devices 

for adverse range of applications, including non-invasive 

detection of biomarkers [3]. Enzymatic Bio Fuel Cell 

(EBFC) utilizes   organic   olecules as fuel to generate 

electricity with high efficiency. It employs enzymes to 

catalyze redox reaction   . Replacing traditional  noble    

metal  based  catalyst with biocatalysts  have  several  

advantages; such as comparatively lowcost, operation 

unde rmild  condition (room temperature and neutral pH) 

and no emission of greenhouse gases. Being a   

biological   catalyst, enzymes have high specificity and   

selectivity   to the catalysing reaction. These properties    

 

 

 

 

Of  enzymes allow anodic and cathodic redox  reaction to 

take place in  the same chamber and remove the  

requirement of ion exchange membrane [2].   

Electricity production from  renewable  and environmen- 

tally techniques , and  the  development of  devices  

capable  of  meeting  the  needs of  wireless  sensors and  

remote  monitoring, has motivated the development of 

different technologies to use the energy stored in organic  

compounds such as glucose.In recent decades, enzymatic 

fuel cells have generated increasing interest because they 

are devices that have different potential applications such 

as communications, bioelectronics and medical 

purposes.In these cells instead of metallic catalysts, 

enzymatic fuel cells use enzymes as biocatalysts to carry 

out the oxidation of the substrate at the anode, releasing 

electrons that travel through an electrical circuit to reach 

Tokyo Japan Sep 05-06,  2016, 18 (9) Part I

177



 

 

the cathode. The protons produced by the oxidation of 

the substrates are combined with an oxidant (commonly 

oxygen) to form a product (commonly water)[1]. The 

active site of enzymes are buried in deep pockets that 

hinder significant electron   transfer to the conductive 

support, primarily because of the electrical insulation of 

the bio-catalytic site by the surrounding protein shells. 

To facilitate electron transfer between enzyme and  

electrode [2]. 

 

Laccase   is  the  preferred  cathodic enzyme for electro 

catalytic oxygen reduction reaction because of high open 

circuit potential (OCP) in comparison to Bilirubin 

Oxidase  and  Tyrosinase [2]. The laccases are able to 

oxidize a wide range of substrates, such aromatic amines 

and phenols, among others ,they are considered robust 

and environmentally friendly catalysts for many 

technological purposes [5]. According research by 

(H.duToit) the majority of the EFCs implement external 

electron mediators, either in solution or co-immobilized 

with the enzyme onto the electrode surface, to improve 

the electron transfer to the anode. The use of these 

mediators, however, limits practical ap- plications of 

EFCs [3].  

 

In this paper we compare  the immobilization methods of 

laccase with graphite sheets MWCNT, pencil graphite 

(PG) and multi walled carbon nanotubees (MWCNT), 

graphite nanofibers,Carbon surface (PAMAN) and 

Pt/Hpg electrode. 

Bio fuel cell laccase with graphite sheets 

MWCNT 

The enzymes were   immobilized in an oriented fashion 

on graphite sheets. Before Ax immobilization, the 

graphite heets electrodes (1cm2)   were successively 

cleaned with dichloride-methane, tetrahydrofuran and 

water, anddried. Then, then clean graphite electrodes  

were carboxylated under nitric acid reflux for 2 hat 80   

°C. On the other hand,C- WCNT were  functionalized 

with4-azi- doaniline   creating anamide bond between the 

amino group of the 4-azidoaniline and the carboxylic 

group of C-MWCNT.The functionalization was 

performed dissolving 5mg of C-MWCNT,5mg of  4-

azidoaniline and 5mg of EDC indimethylsulfoxide, and 

the reaction was kept during 4h.The functionalized 

nanotubes(ANA  MWCNT) were washed three times 

with 13 mlof phosphatebuffer and  centrifugedat 9000 

rpmduring 10min.Then,theenzymewas immobilized 

ontheANA-MWCNTasfollows:Analiquot of 15 ml of 

AOx was homogenized with 60 ml ofANA-

MWCNT,previously  sonicated, and incubated during 

12h to ensure the formation of the  AOx–ANA complex. 

Once the in cubation was completed,15 ml of Nafion  

(5%w/w) were added and homogenized. Twenty-two 

microliters of the suspension were applied on the 

graphite electrode and dried under darkness.Theoriented 

enzymaticelec- trodes (AOx–ANA-MWCNT)were then 

washed and storedin  phosphate buffer 100mM at 

pH7.5.The same procedure was  performed for control e 

lectrodes without the addition of 4-azidoa- nile totheC-

MWCNT. The oriented laccase electrodes were 

fabricated also by the “substrate-likelinker” approach 

with4-(2-aminoethyl) benzoic acid (AEBA)and 

according to the protocol previously published. The 

enzymatic fuel cell reaches 0.5V at open circuit voltage 

with both ,ethanol and methanol, while in short circuit 

the highest current intensity of250 μA cm_2 was 

obtained with methanol [1]. 

Bio fuel cell laccase with pencil graphite (PG) 

and multi walled carbon nanotubees (MWCNT) 

Fabrication of  E2  electrode  (PG/MWCNT/Lac) the PG 

leads were  cleaned and dried in the same way as 

discussed earlier for the fabrication of electrode E1.    

The  MWCNT (1 mg/ml) was dispersed in DMSO by 

ultrasonication. The dried PG leads were dipped into 

MWCNT dispersion and dried in hot air oven at 90 _C. 

This process was repeated four times to physically 

adsorb sufficient amount of MWCNT of PG leads. 

TheMWCNTcoated PG leads were dipped into 

EDC/NHS (1 mg/ml) solution for 2 h to activate 

carboxyl groups. The biocathode was fabricated by 

dipping MWCNT coated PG leads into enzyme solution 

(3 mg/ml Laccase in 0.1 M phosphate buffer, pH 5.0) 

and kept at room temperature for 24 h. Finally, the E2 

electrodes (PG/MWCNT/Lac) were washed with  

phosphate  buffer (0.1 M) to remove unbound enzymes. 

When not in use, the electrodes were stored in phosphate 

buffer at 40C. The maximum current density observed  

E2 electrode was 228.94 mAcm_2 [2]. 

 

 

Fig. 1 e Schematic representation of process to fabricate E1 

electrode with laccase (PG/PA/MWCNT/Lac) by  electro 
polymerization of  polyaniline on pencil graphite leads on which 

MWCNTs were coated. 

 

Bio fuel cell laccase  with graphite nanofibers 

S. oneidensis DSP-10 was cultured aerobically in Difco 

Luria broth containing rifampicin (5 _g mL−1) at 30 ◦C, 

with shaking (120 rpm). Cells were harvested at late 

stationary phase (OD600~ 4) by centrifugation, 
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Washed  (3×) and resuspended in 1X phosphate buffered 

saline (PBS) to a defined cell density (OD600 = 5; 

equivalent to~1 × 109  cfu/mL). The cell suspension 

was immobilized to the electrode by CVD of silicon using 

methodology described previously .Electrodes prepared in 

this manner are defined Si-biofilm-LB. For natural biofilm 

formation, electrodes were incubated in growing cultures 

and recovered from solution at a time equivalent to the late 

stationary phase of growth  biofilm-LB). S. oneidensis 

DSP-10 was similarly cultured in a defined medium (DM) 

previously described, containing rifampicin (5 _g mL−1) at 

30 ◦C, with shaking (120 rpm) and modified to contain 

sodium fumarate (30 mM) as a terminal electron acceptor. 

The culture was incubated in a capped shaker flask to 

simulate micro-aerobic metabolism; as oxygen is 

consumed, fumarate acts as an alternative electron 

acceptor. The resulting culture was harvested at late 

stationary phase (OD600 ~ 0.3) by centrifugation, ashed 

(3×) and resuspended in PBS. The washed cell suspension 

was encapsulated onto the electrode as described above 

and defined Si-biofilm-DM. For natural biofilm formation, 

electrodes were incubated in growing cultures and 

recovered from solution at a time equivalent to the late 

stationary phase of growth (biofilm-DM). As a result, this 

work describes methods for creating   controllable and 

reproducible bio-anodes and demonstrates the versatility of 

hybrid biological fuel cells [4]. 

 

Bio fuel cell laccase with carbon surface 

(PAMAN) 

The oxidation of the synthetic substrate ABTS was 

assayed continuously, at 25 °C, by monitoring the 

formation of the ABTS+ radical at 420 nm (ε420 nm, pH 

4.5 = 36,000 L mol−1 cm−1) in 1 cm path length  

hermostatted quartz cells using an Ultrospec 5300 pro 

UV/visible spectrophotometer (Amersham Biosciences). 

Standard conditions were McIlvaine buffer, pH 4.5, 

containing 1 mmol L−1 ABTS in a final volume of 1 mL. 

The reaction was initiated by the addition to the cuvette 

of PyS crude extract or the purified enzyme conveniently 

diluted in buffer, or the immobilized proteins onto the 

carbon substrate. The absorbance was recorded for 5 

min, and the initial rate was calculated by linear 

regression during the first minutes of reaction. Controls 

without enzyme were included in each experiment, to 

quantify the non-enzymatic oxidation of the 

substrate.When using the crude or purified enzyme in 

solution, the experimental conditions (reaction times, 

enzymatic units) employedwere adjusted to guarantee the 

estimation of initial velocities. The kinetic parameters 

Vmax (maximumvelocity) and K0.5 (apparent affinity 

constant) were calculated by non-linear regression using 

the SigrafWsoftware . One enzyme unit (U)was defined 

as the amount of enzyme that produces 1 μmol of 

ABTS+ per minute at the standard conditions. Specific 

activitywas defined as U mg protein−1. Data are reported 

as themean±S.D. of triplicatemeasurements,whichwere 

considered  statistically significant at P ≤ 0.05. it was 

observed that both biocathodes tested displayed a very 

similar loss in power performance as a function of 

time, reaching 60% of the initial activity after 60 days. 

Overall, on the basis of the data here obtained, the 

biocathode containing ABTS entrapped in polypyrrole 

matrix and PAMAMdendrimers for anchoring of the PyS 

laccase is attractive for achieving electrochemical active 

and stable laccase-based biomaterials [5].  

 

Bio fuel cell laccase  and GOX on the pt/hpg 

electrode 

GOx and LAC were used as catalysts at the anode and 

cathode 

respectively.APBSsolution(pH7.1)containing15mgml_1    

of GOx was prepared and placed in a three-electrode set-

up with the Pt/ hPG electrode used as a working 

electrode and platinum wire  (diameter:1mm) and SCE 

used as acounter and areference electrode 

respectively.The GOx immobilization was achieved ei- 

ther by performing a CV scan as previously reported 

or,to  further simplify the immobilization  protocol,by 

applying a fixed potential l,in the range of 0.425–0.6 V 

vsSCE,for one hour.Theperfor manceofthe GOx/hP G 

electrode at increasing concentration of glucose was 

tested by chron amperometry in a three electrode set up, 

with Pt and SCE as a counter and a reference electrode 

respectively. The same principle was adopted for the 

immobilization of LAC. A LAC solution of  2.5 mgml_1 

in PBS was prepared and, considering the isoelectric  

point ofLACfrom Rhus vernicifera (6.8 to7.4),to develop 

a nega-tive charge on to the hPG electrode surface, a 

fixed potentiall of _0.5V vs SCEinathree-electrode set up 

was applied for a totalof 1 hour. When the device was 

fed with transdermal extracts, con- taining only only30 μM 

of glucose, the average peak power was proportionally 

lower (0.004 mW) [3]. 

Coclusion 

Concerning the power density, the methanol was the best 

substrate re �aching 60μWcm 2 , while with ethanol 40 

�μWcm 2 was obtained. The results clearly show that the 

electrodes with orientated enzyme molecules are better 

for the current and power. The electro analysis of both 

bio-cathodes confirmed electro catalytic reduction 

current. The maximum open circuit potential for E2 

electrode was 0.60 V vs Ag/AgCl electrode.for Bio fuel 

cell laccase  and GOX on the pt/hpg electrode When the 

device was fed with transdermal extracts, containing only 

30μM of glucose, the average peak power was 

proportionally lower (0.004mW).  In the Bio fuel cell 

laccase with graphite sheets, demonstrates that changes 

in the enzyme source can improve thefinal biocathode 

performance. 

 

acknowledgment 

The authors would like to tank  Quchan islamic zad 

univercity. 

References 

Tokyo Japan Sep 05-06,  2016, 18 (9) Part I

179



 

 

[1] A. a.arrocha  Ulises Cano-Castillo, Sergio 

A.Aguila, Rafael Vazquez-Duhalt , Enzyme 

orientation for direct electron transfer in an 

enzymatic fuel cell with alcohol oxidase and 

lactase electrodes, Biosensors 

andBioelectronics61(2014)569–574 

[2]  D. Kashyap, Chulmin   Kim , Sung Yeol Kim, 

Young Ho Kim, 

Guy   Man   Kim   , Rabat K. Dwivedi, Ashutosh 

Sharma,   Snaked  Goel ,  multi walled carbon  

nanotube  and   polyaniline  coated pencil graphite 

based bio-cathode for   

Enzymatic    biofuel cell, i n t e r n a t i o n a l 

journal o f hydrogen energy 4 0 ( 2 0 1 5 ) 9 5 1 5 

e9 5 2 2 

[3] H.duToit,RazleenRashidi a, DominicW.Ferdani 

b, Maria BegoñaDelgado-Charro c, CarlM.Sangan 

d, MirellaDiLorenzo a,n, Generating power from 

transdermal extracts using a multi-electrode 

miniature enzymatic fuel cell, Biosensors 

andBioelectronics78(2016)411–417   

[4]  J. N. royal  , Heather R. Luckariftb, Susan R. 

Sizemoreb, Karen E. Farringtonb,c, 

Carolin Laua, Glenn R. Johnsonc, Plamen 

Atanassova,*, Microbial-enzymatic-hybrid 

biological fuel cell with optimized growth 

conditions for Shewanella oneidensis DSP-10, 

Enzyme and Microbial Technology 53 (2013) 123– 

127 

 

[5]  S. Aquino Net, A.L.R.L. Zimbardi, F.P. 

Cardoso L.B. Crepaldi, S.D. Minteer J.A. Jorge  

R.P.M     Furrier   , A.R. De andrade   potential 

application of lactase from Pycnoporus sanguineus 

inmethanol/ O2 biofuel cells, Journal of 

Electroanalytical Chemistry 765 (2016) 2–7 

 

 

Tokyo Japan Sep 05-06,  2016, 18 (9) Part I

180



Abstract— In this study we examine the effects of engaging

prospective mathematics teachers in peer assessment, as assessors

and assesses at the same time, on the development of their assessment

skills as regards to geometrical proofs. The research took place

within a Method course in which peer assessment activities were

employed. Sixteen prospective mathematics teachers participated in

the research and had to act both as assessors and assessees. Most of

the research literature concerning peer assessment of mathematical

products refers to the assessor’s or the assessee’s point of view

separately or to self-assessment. However, in this study we examine

the effects of engagement in peer assessment as assessor and assessee

at the same time on the PMTs’ ability to develop assessment skills in

the context of geometrical proof. The phases of research were:

1. The PMTs were asked to solve an identical given problem in

which they had to construct geometrical proofs and to submit their

solutions by e-mail.

2. The PMTs’ solutions were scanned and sent through the course

forum mail for evaluation. Each PMT received two anonymous

solutions for evaluation and scoring. The PMTs were asked to

formulate a list of evaluation criteria, to assign each criterion a

numerical weight, and to provide justification for each criterion and

weight. In addition, the PMTs had to specifically score the work

according to each criterion and explain the underlying reasons for

each score. These evaluations were e-mailed to us.

3. Each PMT was e-mailed the two anonymous evaluations and

scoring of his or her work and was asked to reflect on them.

4. Using the "What If Not?" (WIN) strategy and based on the

initial problem, the PMTs had to start an inquiry process. In this

phase, the PMTs were asked to produce a list of the initial problem’s

attributes, suggest alternatives for each of them, and choose one

alternative or a combination thereof for further mathematical

investigation. Again, the PMTs e-mailed us their tasks.

5-6. Phases 2 and 3 were repeated, based on the output of work

produced in Phase 4.

7. The chosen new problem was solved, including a full written

description of the conjectures, solutions, indecisions, and so on.

8-9. In order to enable the PMTs to experience a peer assessment

process for unfamiliar problems, Phases 2 and 3 were repeated, based

on the output of work produced in Phase 7.

10. Each PMT wrote a summative evaluation and final reflection

on the entire process.

Analysis of the research data reveals that during the various phases

of the study the prospective teachers developed skills concerning the

selection of categories and weights for the assessment of their peers’

work. In the criteria set they selected for the peer assessment, they

referred to meanings and roles of mathematical proof. In their
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reflections, the prospective mathematics teachers also referred to the

effects of the peer assessment on their mathematical knowledge,

asserting that by being exposed to different solution strategies and

new problems they were able to widen their mathematical

knowledge.

Keywords— Professional development, peer assessment,

geometrical proof, prospective teachers, "what-if-not?" strategy

Ilana Lavy, Atara Shriki

The Two Sides of Coin of Peer Review and its

Effects on Prospective Mathematics Teachers’

Insights Regarding Mathematical Proofs

Tokyo Japan Sep 05-06,  2016, 18 (9) Part I

20





 

 

  

Abstract—The paper analyses the usage of the Internet by 
university students in Visegrad Countries (4V Countries) who study 
economic fields in their formal and informal financial education and 
captures the areas of untapped potential of Internet in educational 
processes. Higher education and training, technological readiness, 
and the financial market development are in the group of pillars, that 
are key for efficiency driven economies. These three pillars have 
become an inspiration to the research on using the Internet in the 
financial education among economic university students as the group 
of the best educated people in finance. The financial education is a 
process that allows for improving the level of financial literacy. In 
turn, the financial literacy it is the set of financial knowledge, skills, 
awareness and patterns influencing the financial decisions.. The level 
of financial literacy influences the level of financial well-being of 
individuals, determines the scale of saving of households and at the 
same time gives the greater chance for sustainable and more 
predictable development of the financial market with the positive 
impact on economy. The financial literacy is necessary for each 
group of society but its appropriate level is desirable especially in 
respect of economics students as future participants of financial 
markets as well as the experts and advisors in financial decision 
making. The low level of financial literacy is the great problem of 
many target groups in both developing and developed countries and 
the financial education is seen as the best way of improving this 
situation. Also the financial inclusion plays the special role in 
enhancing the level of financial literacy in the aspect of education by 
practice as well as due to interrelation between level of financial 
literacy and degree of financial inclusion. Despite many initiatives 
under financial education, the level of financial literacy is still very 
low. Scientists still search for new ways of solving this problem. One 
of the proposal is more effective usage of the new technology in 
financial education, especially the Internet, because of the growing 
popularity of e-learning and the increasing number of Internet users, 
especially among young people who are called the Generation Net. 
Due to special role of the university students studying the economics 
fields for the future financial markets, students of four universities 
from Visegrad Countries (Czech Republic, Hungary, Poland and 
Slovakia) were invited to participate in the survey. The aim of the 
article is presentation the level and ways of usage the Internet 
technology in financial education and indication so far unused or 
underused opportunities. 
 

Keywords—Financial education, financial inclusion, financial 
literacy, usage of Internet in education. 
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I. INTRODUCTION 

N the wake of the global financial crisis, the importance of 
financial education increased all over the world. The 

financial reality is changing, because of the dynamic 
development of financial markets as well as due to the 
increasing transfer of risks to households which are more 
directly responsible for their financial decisions [1], [2]. In 
today’s world, the financial literacy is important for each 
target group: For women and men [3], for young and old 
people [4], [5] for poor and rich, for uneducated and educated, 
for living in developing as well as in developed countries [6]. 
The proper level of the financial knowledge and skills is 
important for both individuals as well as financial markets 
with the serious impact on the economy [7]. The level of 
financial literacy touch many aspects of people as individuals 
and as a community in their daily life. It impacts upon their 
income, employment, and financial well-being [8], [9]. These 
effects are far-reaching and affect health, security, housing, 
food, lifestyle, a child’s future literacy abilities. The level of 
financial literacy determines saving for the future, for 
retirement and for unforeseen circumstances and emergencies 
[10], [11].  

The range of gained financial literacy skills determines 
feasibility of basic and complex financial tasks and decision-
making. It, in turns, af¬fects households ability to participate 
in financial markets and it was proven in much research [12], 
[13], [14]. Financial literacy results in financial efficiency in 
using the financial products and investing without losses and 
unnecessary cost (e.g. paying off credit card bills late, 
choosing the wrong financial product or paying higher interest 
rates etc.) [15]. But in this point it should be underlined, that 
the most of people have transactions accounts, but only 
fraction of them own bonds, stocks  and other more 
sophisticated financial assets [14]. Additional, the financial 
literacy may better equip people to deal with macroeconomic 
and financial shocks [16]. The enhancing the financial 
knowledge and skills directly affects the increasing scale of 
the financial inclusion [17].  

The more involvement of financially educated individuals 
in the financial markets facilitates to development and the 
prediction of these markets and benefits for the financial 
system and the economy. Financially literate consumers are 
collectively able to influence the ways that financial 
institutions are managed and at the same time they may 
influence on the greater competition, innovation and quality of 
financial products [18]. Better educated financial consumers 
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understand cyclical changes in the financial markets and in 
economy and they are more resilient in harsh economic times. 

But the fact is that the level of financial education is low 
[19], [20]. And the situation isn’t becoming better. People 
with the low financial literacy are often marginalized and 
excluded from financial decision-making.  

Much research on the level of financial literacy is conducted 
among the young people [21], [22]. The luck of financial 
knowledge and skills make them not prepared for the personal 
money management [23] and make them responsive to 
financial advertising. They  cannot use their checking accounts 
and credit cards effectively and they are prone to engage in 
high-cost credit [24], [25], [26]. These facts threaten their 
financial security and impact on the quality of their current 
and future life. Very important is, that the level of financial 
literacy may repeat itself throughout generations of families. 
Today’s financial world is difficult to understand and assess 
for people unfamiliar with basic financial and economic 
concepts.  The  level of financial literacy of societies doesn’t 
go hand by hand with development of financial markets 
addicted to the new technology and differences between the 
level of complexity of financial markets and the knowledge 
and skills of individual financial consumers increase.  

 
Therefore, effective financial education is needed. Many 

activities under the financial education don’t bring the 
expected results. The conducted research shows, that even set 
of financial literacy education programs, mandated by state 
governments, does not meet the assumed expectations. There 
are still considered new solutions and at this point it should be 
underlined the role of modern technology in effective 
education. The technology supports process of education as 
well as the assessment of results of this process [27]. 

Although there is the constant attention paid to the need of 
financial education directed to the whole of society, the most 
important target group seems to be the youth. Young people 
are a very serious group of future financial markets 
participants. According to demographic data, almost half of all 
people in the world is under the age of 25 (50,4% in mid of 
2016) and  individuals between the age of 15 and 24, make up 
over one-sixth of the world’s population (24,3% in mid of 
2016) [28]. Therefore the university students population is the 
target group of the research on the possibility of increasing the 
efficiency of financial education by using the technological 
innovations in the educational process in the area of finance. 

II. RESEARCH PROBLEM  AND  METHODOLOGY 

 
With respect to the mentioned insights the aim of this paper 

is to present situation in the of the Internet by university 
students of  economics fields form Visegrad Group in the 
process of education with the special emphasis on the financial 
education. The article underlines the different degrees of usage 
the Internet in educational processes  in finance, taking into 
account formal, non-formal and informal education. 

   
The following research hypotheses were formulated: 

1. The usage of the Internet in education at the university 
level may increase the efficiency of financial education carried 
out in the formal as well as non-formal and informal way and 
at the same time may increase the level of financial literacy 
and degree of financial inclusion (by proper financial 
behavior, habits and patterns). 

2. The great potential of the Internet is still untapped.  
Therefore, the basic research questions are: 
A. What are the main sources of educational contents for 

university students who study economic fields in 4V 
Countries? 

B. Is the Internet commonly used in higher education as a 
whole and what is its role in the financial education? 

C. What are the main methods of e-learning with using the 
Internet? 

D. Are there in the various 4V Countries the specificity, 
differences, preferences in using the Internet and/or traditional 
(paper) forms include educational contents? 

E. Does the using the Internet influence on higher level of 
financial literacy and financial inclusion? 

The two-stages methodology is designed to answer the 
research questions, verify research hypotheses and achieve the 
research goals.  The first stage was based on the study of the 
academic and non-academic literature refers to possibility of 
using the Internet in formal, non-formal and informal 
education with the special emphasis on the financial education 
as well as in the realization of the OECD idea of four pillars of 
the education: learning to know, learning to do, learning to 
live together, learning to be. Additionally, the descriptive 
analysis of ways of using the Internet in higher education were 
conducted. The second stage was an empirical survey. The 
empirical element of the article is the result of part of the 
wider survey carried out under research grant among students 
of economics of the Visegrad countries: the Czech Republic – 
362 students of University J. E. Purkyne in Usti nad Labem, 
Hungary - 203 students of the University of West Hungary in 
Sopron, Poland - 362 students of University of Economics in 
Katowice and Slovakia - 274 students of the University of 
Economics in Bratislava, Faculty of Economics and Business 
in Kosice. The survey was conducted during April-May 2015. 
The respondents were all available (during lectures) students 
of given universities. However, due to the large number of 
students at the University of Economics in Katowice  sample 
surveys were carried out among students available for lectures. 

The universities participated in research can be considered 
as a typical state universities, where students-respondents are 
characterized by a number of similar features, including: the 
structure of gender, differences in the size of the city they 
come from and differences in the economic/non-economic 
education of their parents. Therefore it can be assumed that the 
selected research sample is a miniature of the population of 
students of economics in countries from Visegrad Group (the 
countries of Central and Eastern Europe).  

The study was carried out taking into account the 
respondent's country and stage of teaching (I – students 
starting economics study, students of first year of bachelor 
study, II - students graduating from economic/financial 
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education, students of last year of master study). 
The sections used in the current paper refer to following 

areas: basic and extended financial literacy, financial inclusion 
and the usage the modern technology.  

The measurement of financial education efficiency has been 
taking into account the basic level of financial literacy and 
uses the questionnaires available in the literature containing 
concept of simple and compounding interest, inflation, 
portfolio diversification [20], [29] as well as expanded level of 
personal finance containing the fundamentals of derivatives 
market. The degree of financial inclusion is measured by the 
prism of having account, savings and borrowing the money in 
formal financial institutions – on the base of World Bank 
research [30], [31]. 

In the section refers to the usage the modern technology 
there were examined: forms, preferences and sources of 
educational contents (including Internet), forms of e-learning 
with the special emphasis on the applications of the Internet in 
education, types of tools used by students under financial 
education. In the research the descriptive statistics methods are 
used. 

III. THE ROLE OF USING THE INTERNET IN HIGHER EDUCATION 

IN FINANCE 

The Internet plays a significant role in today’s lives. It is 
possible to use it always and everywhere: in schools, colleges,  
universities, in the workplace, and at home. From the point of 
view of the financial education it is the medium of the 
educational contents and the common distribution channel of 
financial products and services.  

Participants of the financial markets need the individual and 
unique knowledge and skills in many cases. The Internet and 
other technological innovations may help in both achieving 
the theoretical knowledge as well as the financial practice 
(education by practice). 

The educational process (teaching and learning) may be 
carried out in formal, non-formal and informal way [32].  

Formal education represents organized, systematic, 
structured and administered education model according to a 
given set of laws and norms. The typical for this kind of 
education a mono-directional methodology is rather  poor, 
ineffective and scarcely creative, that fails to stimulate 
students and to provide for their active participation in the 
process. Regardless of the number of students, the same 
methodology - is adopted. The usefulness of the education for 
the student’s personal and professional growth is negligenced. 
The formal higher education in the finance comprises mainly 
studying at the universities. A lot of researchers point to 
benefits of using the Internet in formal education. They argue 
that the Internet is used in education because it facilitates 
learning, teaching and communication [33]. It is also possible 
to find a great deal of information online at every time. In the 
finance it may be used to update the financial data and 
information during lessons and classes under formal 
education. 

In opposite to the formal education the non-formal 
education is focused on the student and his previously 

identified needs and possibilities. It is the intentional from the 
learner’s point of view. The other very important characteristic 
of the non-formal education is immediate usefulness of the 
education for the student’s personal and professional growth. 
It is carried out by studying voluntarily with a teacher who 
assists students with their self-determined interests, by using 
an organized curriculum. Non-formal education is comprised 
of a wide variety of educational situations.  In today’s world 
very important and popular educational processes, which fall 
within the scope of non-formal education are “correspondence 
learning” and “distance learning” in the area of finance as well 
as “open systems” in the form of online courses in the field of 
finance, accounting, financial management, sets of educational 
contents (usually for free) provided by banks, stock exchanges 
and other stakeholders interested in and responsible for 
financial education of societies.  

The informal education differs form both formal and non-
formal education. It doesn’t refer to an organized and 
systematic education and it doesn’t include the objectives and 
subjects usually encompassed by the traditional curricula. 
From the point of view of students it means the learning 
resulting from daily life activities related to work, family or 
even free time. It is not structured (in terms of learning 
objectives, learning time or learning support) and typically 
does not lead to certification. It supplements both formal and 
non-formal education. In the finance area, the informal 
education – it is the first of all education by practice, by 
participating in financial markets but also listening to the 
radio, watching TV, visiting banks and other financial 
institutions as well as the data analysis during making 
financial decisions. Most of these activities may be carried out 
via the Internet. 

 
The Internet facilitates the realization the UNESCO idea of 

four pillars of the education: learning to know, learning to do, 
learning to live together, learning to be [34] in the each 
presented educational way.  

Learning to know. Besides using the Internet in access to 
the educational contents is included in online encyclopedias, 
books, articles, reports, databases, etc. the Internet allows for 
deeper drilling the information and greater satisfying the 
curiosity in learning processes in shorter time. The Internet as 
the medium helps its users select an item for study and help 
delve more deeply into a related topic with links to databases 
and other  online sources of knowledge. Very useful may be 
also freely accessible web search engines like Google Scholar. 
It facilitates the more effective educational processes in every 
fields. It should be underlined that pillar learning to know 
facilitates increasing the low level of financial literacy of 
various unprivileged group as well as all societies in many 
countries all over the World. Most of participants of financial 
markets are uncertain about many concepts and parameters 
characterizing financial markets, and they learn about these 
parameters by observing data. This learning is facilitated by 
the existence of large quantities of financial data available via 
the Internet. This way of education provides the general 
teaching and learning together with the deepening knowledge 
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and at the same time promotes the idea of life long learning. 
Learning to do. The idea the learning to do was invented in 

order to acquire both an occupational skill as well as the 
competence to deal with many situations and work/education 
in teams. Effective financial education help people to deal 
with macroeconomic and financial shocks [16]. Considered 
pillar of education in finance is very strongly related to 
financial inclusion understood as affordable, timely and 
adequate access to a wide range of regulated financial 
products and services and broadening their use by all segments 
of society [35]. This idea also means young peoples’ various 
financial experiences which may be informal, as a result e.g. 
participating in financial markets (banking account, payments 
cards, carrying out transactions at the stock exchanges and 
forex), or formal and non-formal, involving courses, 
alternating regular study and work. The using the Internet 
(mainly Internet account, the information and financial data 
served via Internet, etc.) in such situations is unquestioned.  

Learning to live together. This idea tends to developing an 
understanding of other people and an appreciation of 
interdependence - carrying out joint projects, the cooperation 
and exchange of experience and this way contribute to 
enhance positive relation among people. It is more and more 
popular to use Internet platforms to realize many projects, 
including projects in financial area. It is very popular 
especially among young people, for whom the Internet 
environment is well known. Other examples of using the 
Internet in learning to live together in the area of finance are 
social networking sites for students, scientists and researchers 
to share papers, ask and answer the questions, and find 
collaborators (e.g. Facebook or  Research Gate). 

Learning to be. This pillar of learning allows to develop 
one’s personality, personal responsibility for own actions and 
the implementation of own goals. In today’s world the Internet 
helps to appear and exist in many different groups, in society. 
The financial education, including formal and informal 
financial education via Internet gives the possibility to be an 
active investor, to participate in finance forums, to be 
participant of the financial markets. 

At this point it should be noted, that the role of the 
universities in the education is changed (as a whole), because 
of  the technological  and civilization progress. The 
importance of non-formal and informal learning definitely 
increases. The “center of gravity” from formal, to non-formal 
education processes is displacing. Especially in the area of the 
finance, where the education is necessary for all people, not 
only for students of economy or finance. The relevant role in 
these changes plays or may play the Internet. The 
contemporary concept of teaching is often held in accordance 
with rule “tell me and I will forget, show me and I may not 
remember, involve me and I will understand”. 

The Internet together with other modern technological 
solutions allow for using described changes in the education 
for better outcomes of learning and for increasing the chances 
for carry out all pillars and ideas of education, especially 
among young people called the Generation Net, and mainly 
among better educated youth. This group has a greater 

predisposition for optimal use the Internet in the process of 
formal, non-formal and informal education in a conscious and 
most effective way. 

In comparison to traditional learning, learning via Internet 
make the studying the finance easier and can help in quickly 
master a financial skills under education by practice at 
different level of the financial situation complexity. Students 
may start form the observing the financial data, using financial 
demos, financial calculators and different analytical tools 
available in the Internet. They may visit financial forums and 
discuss many financial problems as the Internet is the great 
medium of communication. 

In addition, the Internet allows for easier  contribute to all 
the Government’s objectives for financial education, e.g. to 
raising standards; improving quality of education, removing 
barriers to learning and participation in learning, preparing for 
employment, upskilling in the workplace, and ultimately, 
ensuring that every learner achieves their full potential. 

IV. THE WAYS OF  USING THE INTERNET IN HIGHER 

EDUCATION 

The Internet is a one of the most important element of e-
learning, which  is usually understood as the intentional use of 
networked information and communications technology in 
educational processes [36]. There are even the alternative 
terms for the e-learning in the literature, like online learning, 
network and web based learning.  

The Application of the Internet in Education (AIE) is 
enormous. In the literature, there are different typologies of 
AIE [37], which present these great number of possibilities, 
taking into account e.g. used telecommunication tools, skills 
level of teachers and learners in computer and 
telecommunication tools, interaction between the participants 
of the educational process (types of communication), types of 
communication methods and the kinds of “pedagogical 
techniques”, teaching methods as well as very wide typologies 
on the basis of the activity types in all aspects of the 
educational process.  

From the point of view of students (learners) the most 
important and worth the explanation seem to be the first three 
typologies.  

Students may use the Internet in educational  processes by 
their personal computers (laptops), telephone (smart phone) or 
other mobile tools (e.g. tablets). This typology may be 
expanded to applied telecommunication media to collect 
information on interactive technologies in educational 
programs (telephone, fax, audio-conference, video-conference, 
electronic mail, access to databases). 

Table 1 presents the most popular Internet tools used in the 
education assigned to skills level of teachers and learners in 
their usage. 
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TABLE I 
INTERNET TOOLS FOR ONLINE TEACHING  

 

 
Internet tools 

Skills level of teachers 
and learners in computer 
and telecommunication 

tools 
e-mail,  discussion lists L 

O 
W 

 
 

H 
I 
G 
H 

 
 
 

E 
X 
P 
E 
R 
T 

online lecture notes 
delivered via the Web 

  

interactive web tutorials, 
designed for the course 
and student interaction  

  

virtual environments, 
giving the participants 
possibility of co-operative 
activity (like Multi User 
Dimension, MUD) 

  

 
The next typology is focused on types of communication. 

This criterion may be presented (among others) in accordance 
with possible combinations of the participants in the 
communication process, as following: 
- Single communication type – includes the situations 
involving an information inquiry (e.g. online resources 
software: browsers, search systems, Telnet-terminals), 
- One-to-one – includes bilateral communication (e.g. 
electronic mail). 
- One-to-multitude – includes the cases when the information 
is distributed from one source to many recipients (e.g. 
listservers, BBS and WWW). 
- Multitude-to-multitude – includes multilateral multi-
directional communication, where all participants in 
communication have the same status (e.g. www, synchronous 
and asynchronous teleconferencing, and virtual reality systems 
with embedded programming language (Multiple User 
Domains – MUD, MUD Object Oriented – MOO)). 

There are in the literature also the typologies of the Internet 
tools, using in the education under e-learning, with multiple 
criteria. One of them divides the Internet usage into the four 
modalities, taking into account educational activities that are 
carried out by individuals or groups working online or offline, 
and synchronously or asynchronously [38]. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

TABLE II 
THE APPLICATIONS OF THE INTERNET IN EDUCATION    

 
Individualized self-paced e-

learning online 

Student is accessing learning 
resources such as a database 
or course content online via 
an Intranet or the Internet. 

 
An example: the student 
studying alone or conducting 
some research on the Internet 
or a local network. 

Individualized self-paced e-

learning offline 

Student is using learning 
resources such as a database 
or a computer-assisted 
learning package offline (i.e. 
after the previous connection 
to an Intranet or the Internet).  

An example: a student 
working alone off a hard 
drive on gathered materials, 
(also using CD or DVD). 

Group-based e-learning 

synchronously 

Groups of students are 
working together in real time 
via the Internet or an Intranet.  

 
 
An examples:  students 
engaged in a real-time chat or 
an audio-videoconference. 

 

Group-based e-learning 

asynchronously 

Groups of students are 
working over the Internet or 
an Intranet, where exchanges 
among participants occur 
with a time delay. 

An example: online 
discussions via electronic 
mailing lists. 

 
The Internet and its tools swiftly entered the daily life and 

was adopted in education. But there are many factors, which 
influence the effectiveness of the Internet usage in learning 
and teaching. One of them is the ability of a user to work with 
information provided via Internet. In the finance area it means 
having the skills of collecting educational contents, data and 
information, the proper selection of this data and facts, 
analyzing the information, dealing with the information and 
data as well as using many different analytical tools available 
on the Internet. The second factor which impacts the 
efficiency of using the Internet in education are skills of 
intercultural communication in network. It is important during 
setting different educational materials in international 
environment as well as during learning by practice at the stock 
exchange, forex, etc. where a special language with many 
abbreviations is required.  The next factor is adequately 
prepared teachers who are open to the new ideas, new 
practices and technologies. The lack of teachers, who are 
familiar with modern technology and who can benefit from 
using the Internet as an additional teaching resource is very 
serious inconveniences. Taking into account the fact that 
students are usually adaptable to change, are creative and 
innovative,  one of the important challenge is to prepare 
teachers who can produce these desired student attributes, and 
teachers who are open to new ideas, new practices and 

M 
E 
D 
I 
U 
M 
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technologies. It is important in each area of study but 
analyzing the financial education it is worth to mention that 
besides required skills level of teachers in computer and 
telecommunication tools, very important is the practical 
experience in the financial markets using the Internet 
technologies. 

The usage of the Internet in the financial education meets a 
lot of needs but also entails some minor inconveniences and 
threats. The financial education using the information and data 
available via the Internet is hampered by the huge amount of 
randomness pervading financial markets. Besides, some 
programs, scientific articles with educational contents are free 
to be copied and distributed while others have copyright that 
limits distribution. 

Today anyone can post a multimedia web page and 
students, often "surf the web" for information. Therefore, 
skills of the directing and harnessing Internet has become one 
of the greatest challenges faced by all stakeholders involved 
in. 

V.  EMPIRICAL RESEARCH 

Having identified main findings on possibility of using the 
Internet in the financial education, it is important/worth to 
analyze how it works in practice. The undertaken study should 
be regarded as preliminary and necessary part of wider 
research, conducted in order to seek the most effective and the 
most optimal methods of financial education using the 
Internet.  

At the beginning, it should be highlighted, that for 
university students the Internet is the great potential, because 
100% respondents  (students of economics fields in Visegrad 
Countries)  are Internet users. In this point it worth to note, 
that percentage of Internet users in all population in mid 2016 
amounted to 49,2% for the World, 73,9% for Europe, 88,4% 
for Czech Republic, 80.2% for Hungary, 72,4% for Poland 
and 82,5% for Slovakia [39]. 

The first result of research shows, that Internet is very 
popular source of educational content, notably when it is not 
directly related to the fields of the studying. The use of the 
Internet for educational purposes e.g. to getting to know the 
specifics of a phenomenon, to explaining any concepts, to use 
dictionaries or virtual encyclopedias etc. is very high. 
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Fig 1. The usage of Internet for educational purposes not 
directly related to the fields of study 

 Presented very high Internet usage as a source of 
knowledge probably follows, that  in the fields which are not 
subject of studying people do not have the appropriate 
materials  and the usage of the Internet is the simplest and the 
fast way to get the data or the information. 

The results of research show, that  the use of the Internet as 
the source of educational content  in the studying fields (e.g. 
economics or finance) is not so high. Fig. 2  presents the scale 
of Internet usage in financial education in comparison to 
traditional paper version of materials form lectures, books, 
reports and etc. 
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Fig. 2 Usage the different form of educational content (in 
finance) by students of economics fields 
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Fig. 3 The most preferred forms of learning under process of 
financial education 

Although almost all (100%) students-respondents declared 
the usage of Internet as a whole, not all of them use it in 
educational process during study (chart 2). More detailed 
research shows the place of Internet as the source of 
educational content. It turns, that Internet is not favorite form 
of learning among students-respondents (chart 3). In each 
country and at every level of study students prefer and use the 
traditional educational form, source of educational content like 
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physical form of the materials form lectures and exercises.  
As it is described in the theoretical part of the paper in 

financial education very important is education by practice. 
Therefore the using the Internet for comparing offers of 
financial market is examined - e.g. if students want to take the 
advantage of the financial market's product like bank account, 
credit card, insurance, investments and other savings and 
investment products. 
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Fig. 4 Using the Internet for comparing offers of financial 
market – education by practice 

Results of this part of research show that students finishing 
their university financial education (II) use the Internet to 
compare the financial products more often than students 
starting their financial education (I). The reason is probably 
higher knowledge and better understanding after financial 
education and financial practice during study. But the 
differences are not significant and they do not meet 
expectations of the Authors. In addition, in many cases 
students who achieved the best score in the test on financial 
education more often use the Internet to find the information 
about the products of financial markets. This suggests, that the 
use of Internet may be helpful in more effective financial 
education. 

Examining the usage of Internet in educational process in 
finance it is worth to explore the popularity of the various 
applications of the Internet in education described in table 2 in 
the theoretical part of the paper. 
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Fig. 5  The usage of various applications of Internet in 
financial education among the students-respondents (multi-
choice question) 

 Definitely, the most often used form is individualized e-
learning online. The research shows that the most of students 
use the Internet - studying alone on-line and  the other 
applications are used by minority of students. This confirms 
the untapped opportunities offered by contemporary modern 
technologies in educational processes. And this time the 
situation is diverse in particular researched countries.  

In the next multi-choice question students pointed the types 
of Internet possibilities, tools they use in the financial 
education. 
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Fig. 6 Internet tools used in the financial education 

a. E-mailing (Thematic student-to-student correspondence) 

b. E-mailing questions to the experts 

c. Google – looking for the information 

d. Google Scholar (E-books, E-articles) 

e. Financial portals 

f. Websites of financial institutions (banks, brokers, stock 

exchanges, etc.) 

g. Interactive web tutorials 

h. Active educational cooperation with other Internet users 

in virtual environments (discussions, videoconferences) 

i. Virtual educational content prepared by your teachers 

j. Virtual educational content of your friend. 

The results of research show that most popular is the 
Google way of searching the Internet for the information. But 
it should be noted, that the Internet is not an ordinary 
encyclopedia, It is rather a disorganized database to which 
everyone can contribute. Therefore users should be equipped 
in  ability and skills of selection and evaluation of searched 
information.  

Specificity of area of financial education causes that the 
next very important Internet tools are websites of financial 
institutions like banks, brokers, stock exchanges, etc. as well 
as the financial portals. These sources of knowledge supply a 
lot of worth information and educational content under 
education by practice.  

Important finding is that prevailing and most popular 
Internet tools refer to individual and self education. But 
Internet also offer the tools facilitate common education many 
stakeholders, e.g. many students, students and teachers, 
students and experts, etc. under mailing, discussions, 
videoconferences. In this group of tools the most popular are  
and thematic student-to-student correspondence and 
sometimes virtual educational content prepared by teachers. 

The less popular are still interactive web tutorials and 
questions to the experts. Also the reviewed e-books and e-
articles on Google Scholar are used by students very rare. 

Next aspect of the research are particular areas, elements of 
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financial inclusion. Having banking account, saving money in 
the banks or borrowing money from the banks are the most 
important aspects of financial inclusion. In the research 
undertaken the efforts to measure the percentage of all 
respondents involved in listed areas in comparison to students 
who realize education by practice. 
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Fig. 7 Having account in formal financial institutions 
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Fig. 8 Savings in formal financial institutions 
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Fig. 9 Borrowing money from the banks 
 

The intention of this aspect of the research was examine and 
underline the relationship between the education by practice 
and  the real usage the offers of financial market. The results 
show that although the various level of active participating in 
particular fields of financial markets (banks offers) education 

by practice very often supported by modern technology, 
facilitates the financial inclusion. And in this moment should 
be mentioned the interrelation between degree of financial 
inclusion and the level of financial literacy. 

 

VI. CONCLUSION 

Effective education including higher education, 
technological readiness, and the financial market development 
are indeed in the group of pillars, that are key for efficiency 
driven economies [40] and that is why the usage of Internet in 
financial education at the university level is underlined in 
current paper. The Internet affords great flexibility its usage in 
education.  This flexibility means access and use the 
educational content at a time, place and pace that is suitable 
and convenient to individual students.  It is especially 
important from of education in area of finance, where the 
information is changing very quickly and where students use 
high-frequency data. 

Conducted research confirms the influence the using of the 
Internet on the level of financial literacy and on the degree of 
financial inclusion on the example of 4V Countries. This 
relationship should be also examined in wider range under the 
each group of students (in different fields of study). It may 
help to assign the specificity of using the Internet or other 
technological innovations to education in different areas. The 
specificity of different fields of study influencing the level of 
using the Internet in formal education may reflect on the range 
and the scale of using the Internet in non-formal and informal 
education. The research shows that big number of students use 
the Internet in their informal financial education, including 
education by practice. But it is unknown the degree of the 
usage of the Internet in it and probably it is not filled. A very 
large of possibilities given by the Internet are still not realized 
in education. The results of research show the level of usage 
basic tools and techniques used in the Internet e.g. e-mailing 
in thematic student-to-student correspondence), e-mailing in 
asking the questions to the experts, Google – looking for the 
information, Google Scholar – using e-books, e-articles, 
financial portals, websites of financial institutions (banks, 
brokers, stock exchanges, etc.), interactive web tutorials, 
active educational cooperation with other Internet users in 
virtual environments (discussions, videoconferences), virtual 
educational content prepared by teachers, virtual educational 
content of friends and many others. The most popular are the 
simplest ways of using the Internet in education, e.g. looking 
for the information in web browsers or e-mailing, while the 
ways, allowing for achieving the most valuable educational 
contents like reviewed e-books, e-articles available on Google 
Scholar or interactive web tutorials are used marginally. 

The main goals of contemporary education are intellectual 
and moral development of students, their critical and creative 
thinking and their ability to work with information. Therefore, 
the non-formal and informal education is developed and the 
Internet plays crucial role in these types of education, 
especially in education directed to youth as the Generation 
Net.  
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The undertaken research, aimed in verifying the 
possibilities of the Internet usage in learning at the university 
level, clearly shows that students from researched countries 
use the Internet in educational process but in unsatisfactory 
degree and range. The question is: what is the reason? The 
different preferences  in the types of materials/sources used in 
the formal education is probably results of range and quality 
of educational contents, their accessibility, specificity of 
learning in  given field of study as well as the ability and skills 
of searching and verification the information and data. But the 
reason of unsatisfactory usage the modern technology, 
including Internet technology may also be lack of developed 
standards where educational systems using the modern 
technologies can be utilized in practical academic 
environment. This problem was underlined many years ago 
[41] and still is actual.  

The education in the finance especially in the area of 
investment and savings comes to getting to know and 
understanding  the financial concepts and observing data, 
calculating and analyzing the current data, and also real 
practice in the finance. In all these aspects the education via  
the Internet is very helpful and may be carried out in very 
simply way (by using demos, financial calculators, analytical 
programs as well as free access to Internet courses and many 
educational contents).  

It should be also paid the attention to the need for 
complementarily of formal, non-formal and informal 
education and cooperation between institutions forming and 
representing all forms of education [42]. 
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Vihara Housing Reclining Buddha Remains of 

Thailand’s Kamphaeng Phet World Heritage Site  
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Abstract— This research investigates the application of 

geometrical relationship to the ancient religious assembly hall 

(Vihara) housing a reclining Buddha statue of Thailand’s Kamphaeng 

Phet Historical Park. The study utilizes the archaeological and 

wooden roof structure remains of the Vihara as the prima facie 

evidence, supplemented with evidence from other active 

archaeological sites with architectural kinship as well as Buddhist 

ideology. At present, the wooden roofs of the Vihara fell prey to the 

elements and there remain only the base, columns and enclosing walls. 

Unlike typical Viharas whose floor plan are of rectangular shape, the 

floor plan of the Vihara housing the reclining Buddha is of square 

configuration of 25x25m. Further observation has revealed the 

utilization of large laterite boulders as the principal construction 

material of the assembly hall (Vihara) columns. The laterite columns 

are of square shape (1x1m) and various heights (H), ranging from 

3.50m to 5.50m. The erection of the Vihara required a total of 36 

laterite columns. The pattern of columns arrangement is of two rows 

of inner columns, two rows of outer columns and two rows of 

verandah columns. The space between pairs of the verandah columns 

was stacked with laterite blocks of varying sizes to form the Vihara 

walls with small openings for ventilation. Upon applying the 

geometrical relationship-grid system to the Vihara, the results reveal 

that the placement of the columns was deliberately and masterfully 

undertaken such that the center of the square-shaped Vihara is 

conspicuously spacious so as to accommodate the sacred reclining 

Buddha statue. The elegance of the Vihara demonstrates the 

ingenious application of geometrical relationship to transforming a 

space into a structure (i.e. Vihara) of architectural and religious 

significance.          

Keywords --- Geometrical Relationship, the religious 

assembly hall, Vihara, Kamphaeng Phet School of 

Master Builder 
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Abstract—Engineering education in the higher education is 

always male dominated. Therefore, women learning in this 

environment is an important research topic for feminists, gender 

researchers and engineering education researchers, especially in the 

era of Gender Mainstreaming. The research topics are from the 

dialectical discussion of feminism and science development history, 

gender issues of science education, to the subject choice of female 

students. These researches enrich the field of gender study in 

engineering education but lack of describing the detailed images of 

women in engineering education, including their learning, obstacles, 

needs or feelings. Otherwise, in order to keep up with the industrial 

trends of emphasizing group collaboration, engineering education 

turns from traditional lecture to creative group inquiry pedagogy in 

recent years. Creative project based learning is one of the creative 

group inquiry pedagogy which the engineering education in higher 

education adopts often and it is seen as a gender-inclusive pedagogy in 

engineering education.  Therefore, in order to understanding the real 

situation of women learning in engineering education, this study took 

place in a course (Introduction to Engineering) offered by the school 

of engineering of a university in Taiwan. This course is designed for 

freshman students to establish basic understanding engineering from 

four departments (Chemical Engineering, Power Mechanical 

Engineering, Materials science, Industrial Engineering and 

Engineering Management). One section of this course is to build a 

Hydraulic Robot designed by the department of Power Mechanical 

Engineering. 321 students in the school of engineering took this course 

and all had the reflection questionnaire. These students are divided into 

groups of 5 members to work on this project. The videos of process of 

discussion of five volunteered groups with different gender 

composition are analyzed and six women of these five groups are 

interviewed. We are still on the process of coding and analyzing videos 

and the qualitative data, but several tentative findings have already 

emerged. (1)The activity models of groups of both genders are gender 

segregation, and not like women, men never be the ‘assistants’. (2) The 

culture of the group is developed by the major gender but men always 

dominate the process of practice in all kinds of gender composition 

groups. (3)Project based learning is supposed to be a gender-inclusive 

learning model in creative engineering education but communication 

obstacles between men and women makes it less women friendly. 

(4)Gender identity, not professional identity, is adopted by these 

women while they interact with men in their groups. (5)Gender 

composition and project based learning pedagogy are not the key 

factors for women learning in engineering education, but the gender 

conscience awareness is. 
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project based learning, women learning 
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